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Dli. Oil AS. GRAHAM IN T1IE CHAIR. 

THE INFLUENCE OF PHOSPHATES UPON 
• FERMENTING WORTS. 

BY ALFRED GORDON SALAMON, A.R.S.M., K.C.S. ; AND 
• W. DK VERB MATHEW, K.J.U. 

The various considerations which might suggest 
themselves as allording scope for argument in con¬ 
nection with tho research, which wc have the honour 
of submitting to you to-night, aro necessarily of a 
most complex and intricate character; because of 
the veil ot mystery which still envelopes so many of 
the phenomena, collectively constituting the process 
of fermentation. Hence it is that wo fool the neces¬ 
sity of at once disposing of the possible charge of 
Having aimed at loo much, and of stating emphnti- 
cnlly that our object has been to solve a problem 
savouring rather of industrial than of purely philo¬ 
sophic interest; to offer a few contributions which 
may possibly be capable of direct assimilation to the 
work of the practical brewer, rather than discuss the 
abstruso biological and physiological aspects of a 
subject, of which the sum total of our information 
must still be said to bo represented more by its high- 
flown nomenclature, than by the oxteut of knowledge 
which such nomenclature might be assumed to imply. 

If wo exummo the analysis of tho asli of the yeast 
plant, wo shall find that phosphorus outers very 
largely into its composition. The exact condition in 
which it exists is probably unknown ; but inasmuch 
us potash is present in notable quantities; and cannot 
bo satisfactorily accounted for in combination, unless 
by reference to the contained phosphorus, it is 
assumed, and probably correctly, that tho phosphorus 
of veast is chiefly combined with mineral bases ; and, 
indeed, that it o.vists almost entirely as phosphate of 
potash. 

Inasmuch as there is no record of a sample of yeast 
over lmvmg been isolated of which tho ash could not 


bo proved to contain phosphorus; and since experience 
lias proved that no satisfactory growth of the plant 
takes place in a medium devoid of a certain quantity 
of this element, it is further assumed—and again wc 
must agree with the deduction—that it constitutes a 
nutritive element, which is absolutely necessary to a 
favourable growth and development of the yeast. 

If the assumption had been carried no further than 
this, wc should have had no occasion to trouble you 
I with our observations to-night; for we should scarcely 
I have ventured to attack the very dillicult, but oxccetf- 
I ingly interesting, problem of determining wlmt rule 
: it is that plios].horns actually plays in the nutrition 
1 of the plant. Rut matters have not been allowed to 
. rest here; and it has been urged—apparently with the 
idea that one cannot have too much of a good thing 
—that it is advisable to introduce additional plms- 
| pliatc into the medium in which fermentation takes 
place. AVe find, for instance, that hone ash is often 
added, in certain of tho wine districts of France, with 
a view to accelerate the action of the ferment; and, 
further, that several of the authorities, to whom the 
brewers look for scientific instruction, advocate the 
addition of certain phosphates to fermenting worts, 
in order to increase the ellicicncy of the action of the 
yeast. Of late this practice has become so pronounced 
that there are now several so-called yeast-foods in tho 
market, the active principle in all of them consisting 
of some form of phosphate. 

Now, so far ns our reading carries ns, wo can find 
no record of any systematic series of experiments 
having been undertaken, with a view to determine 
whether any benefit really results from such an addi¬ 
tion ; and in its absence wc arc led to the conclusion 
that the practice is one which is absolutely empirical. 
In saying benefit we must be understood to limit the 
expression to the ultimate product of the manufac¬ 
turer; for it would bo obviously dillicult, if not 
impossible, to separate the newly-formed cells from 
the old in such a manner as to determine whether 
tho young cells assimilated more phosphorus than 
the parent cells. Such a consideration would con¬ 
stitute a type of wlmt wc have termed the biological, 
or physiological, n.spccts of the question. Rut it does 
seem possible to investigate the matter so ns to arrive 
at results which shall have some distinct practical 
value, and which shall decide whether the use of such 
“foods” is objectionable or commendable. 

In view of the great importance which tho subject 
of yeast nutrition and development possesses fur the 
brewer, we have been induced to undertake the 
experiments which we now submit, in order to assist 
him in forming some roliablo o|.ini.m upon the 
matter. The vast scope of the subject has, liowovur, 
compelled us to limit our experiments to brewing 
operations, and wc would state that although they 
may have some bearing, they have no direct reference 
to the work of tho distiller, or the producer of wine. 

Granting that tho presence of a certain amount of 
phosphorus, in some combined form, is necessary to 
tho due activity of yeast, it becomes important to 
inquire to wlmt extent this element is present when 
brewing operations are conducted under normal con¬ 
ditions; how much is assimilated during tho process 
of fermentation ; and. further, whether any remains 
unused in tho finished beer. 

If it can bo shown that finished beer contains a 
notable amount of phosphorus, originally derived 
from tho limit, and subsequently passing into tho 
wort; that somo of the phosphorus of this wort 1ms 
been absorbed or assimilated during fermentation, 
and that a considerable proportion has been left 
untouched ; then—inasmuch as tho finished beer 1ms 
no opportunity of obtaining nny phosphorus which it 
did not contain In tho wort—unless it can bo proved 
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that tho phosphorus, which is left, has undergone 
some modification of combination, which has rendered 
it inert for purposes of yeast assimilation ; or that it 
originally, existed in an unavailable condition, it 
would certainly appear, priiinl facie, that there can 
be no object in adding a further supply. 

The following tables of analyses which we have per¬ 
formed, are instructive upon this point:— 


A.vu.vsis of Samples of lSS-t Malt. 


JSM, 

TV. 

Ash. 

Tjtul X. 

8ohd.lt* S. 


1. 

/Austria . 

Percent. 
Xl l 

Percent. 

l*lt!0 

Per cent. 
■‘>30 

Percent. 

1*101 

1. 

1 Moravia. 

‘i'17 

1*371 

*1132 

mi 

3. 

Hertfordshire_ 


I *383 

1*1113 

Dl 7 

L 

Suil'olk. 

2 111 

1*3111 

*7811 

Dill 

ill 

Notllni'lmmahlrc.. 
Co. Kildare . 

2 ill 

P277 

1*189 

*8811 


2:11 

1*188 

•821 

P082 

t. 

Sweden . 

2'I7 

1 *15155 

•mo 

DSL! 

8. 

Ku Hulk. 

2*19 

1 *3118 

1*1113 

*880 

«). 

Suil'olk. 

2 Dll 

rmo 


*825 

10. 

.Suil'olk.•... 

2-21 

1*700 

*7511 

DI3 

11. 

Fifesliire. 

2 81 

1*121 

*815 

1*101 

12. 

Suil'olk. 

2011 

1*1 WO 

Dll 

*858 

IX 

Wexford. 

2*31 

1*331 

*710 

*7 IS 

11. 

Ivssex . 

2 XI 

I*:i3i 

mi 

*013 

IX 

Kins* L’o. 

3*30 

1*132 

*002 

1*023 

llli.1 

.Smyrna . 

XII 

1*528 

■811 

•732 


Taiii.k showing Amount of in vauious Woiits. 

(1’jOj in grammes per 100 ee.). 

1. • 170 grammes (pure nialt wait). 

. '107 ,, containing brewing sugar. 

.1. ...... Ill ,, ,, ,, 

4 . (ISO ,, ,, 

5 . 'OSS ,, ,, ,, 

o. -itto ,, „ 

/....... 0 ,., ,, ,, ,, 


Taiii.k showing Amount of I*./), imcmovico fkom 
W otlT DI'ltlNCi Fuiimkntation. 


(l‘..U i in grammes per lOOee.). 



Wort. 

Jlcer. 

l’,Oj I'omovcil. 

1. .. 

.... 'ltlll ... 

.. -143 . 

. 1)50 

2. 

... 122 ... 

.. 'Dill . 

. '028 

:i. .. 

... 0(17 ... 

.. -or, i . 

.... 'OKi 

4. .. 

... 'ISO ... 

.. -In!) . 

. '021 

f». 

... ' 111(1 ... 

.. '138 . 

. '0‘.28 

it. .. 

... M27 ... 

.. '100 . 

. '027 

7. 

... '107 ... 

.. '0S2 . 

. '025 

8. .. 

... '071 ... 

.. '007 . 

.... 017 


The phosphoric ncid estimations contained in tho 
above tables, as indeed all similar analyses to which 
we shall have occasion to refer in tho course of this 
paper, were madu gravimetricnlly upon tho ash 
yielded by a given <|iiantity of tho liipiiil, or tho 
malt. The ])hosphate was precipitated with amnionic 
molybdate solution, and allowed to stand in a warm 
place all night, and then tillered oil'. Tho precipitate 
was next dissolved on the tiller with ammonia and 
roprecipitated with magnesia mixture. After allow¬ 
ing to stand in the cold for at least twolvo hours, tho 
resulting amnionic nmgnesie phosphate was filtered, 
thoroughly washed, strongly ignited, and tho result¬ 
ing nmgnesie pyrophosphate weighed. 


An inspection of the table showing the amount of 
P.jO-, removed during fermentation, proves that the 
quantity required for yeast nutrition, or whatever 
function it may perform, is exceedingly small. Wo 
have never met with*a case in which, during what 
we may term the commercial limits of attenuation, 
the quantity thus removed lias exceeded '05 granuno 
! per lOOcc. of wort fermented. 

Again, the table clearly shows that in every case, 
at the conclusion of the fermentation there exists a 
quantity of unabsorbed, or unremoved, phosphorus. 
As we have stated, this mu// exist in some form of 
combination different to that which has been re- 
i moved ; and consequently it may be present in an 
absolutely inert condition ; but we arc ourselves 
unaware of any reliable arguments, which could lie 
adduced to support such a contention. 

The practice, now almost universal in English 
brewhouses, of employing a certain quantity of some 
j teady-made brewing sugar in the process of manu¬ 
facture, will undoubtedly have the ell'cct of reducing 
J tho amount of phosphorus present in the wort. 
Advantage lias been taken of this fact to urge the 
desirability of adding yeast-foods to supply this 
i deficiency. In order to test the value of this asser¬ 
tion, we have estimated the amount of phosphorus 
(as IO-) ill worts containing brewing sugar, and 
: obtained from various parts of tho country ; and it 
’ will be seen that in every analysis wo have made, we 
have found considerably more phosphoric anhydride 
1 present in the wort than wo have found to bo 
i removed during the normal period of fermentation. 

Hence it would certainly appear that English beer 
i worts do contain much more phosphorus than is 
required for fermentative purposes. 

The analyses of tho malts have disclosed certain 
facts, so distinctly at variance with the doctrines pro¬ 
mulgated by some of our leading authorities ; that at 
the risk of a somewhat serious digression from tho 
true scope of our paper, wc feel compelled to direct 
attention to them. 

In a paper upon lager beer rend before this Society 
by J)r. Graham, the following statement occurs :— 
’ Speaking of the analyses of lager beer, ho says : “ In 
these analyses the nitrogen has been determined by 
the soda lime process which is employed by most 
German analysts, by whom the factor (Fit") is used to 
convert the nitrogen into albumcnoids. This is mis¬ 
leading, nncl gives results far too high, since all nitro¬ 
genous compounds are thus calculated as ulbu- 
meiioids. For many years past [have used boiling 
alkaline permanganate ns a more correct method of 
arriving at the albumcnoids, and in the analyses of 
the English ales and German beers made by me, tho 
albumcnoids so found were given. Though the pro¬ 
cess is far from being scicntilicnlly accurate, yet the 
method, from a technical point of view, has been of 
great servico to mo in forming an opinion as to the 
relative merits of malt from an English brewing point 
of view ; and of equal servico in deciding ns to tho 
keeping qualities of store ales. Thus with English 
ales I have, for some years past, adopted the factor 
'01 of albumcnoids, as given by the moist combustion 
process, ns tho standard for sound English ales nor 
lib per barrel original gravity ;” and again further 
oil ho states that “ we iiml English brewers competing 
with each other for tho finest barleys, that in, fur 
those with least yield of soluble alhumenoids." (Thu 
italicised portions of these quotations mo underlined 
by us.) 

Now tlioso who havo Lad any experience with tho 
moist combustion process, as applied to_tho deter¬ 
mination of nitrogen in malts am! worts, will cordially 
.agree with Professor Graham, when ho speaks of its 
scientific inaccuaracy; and, unless it bo upon tho 
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■score of convenience, we cannot .see that it is to he 
preferred to the old-fashioned soda-lime process. 
Undoubtedly, it may afford compilative results, and 
would seem to have induced Ur. Craliam to form the 
opinion—which is the only one to he inferred from 
the above.emoted passages—that for the purposes of 
the English brewer the best malts are those which 
yield the least amount of soluble albuinenoids ; and 
inasmuch as he has fixed a standard of soluble 
albuinenoids for ales, above which I 10 would not pass 
them for store purposes, we feel further justified in 
concluding that he would condemn, as unlit for uso 
by the English brewer, a malt giving a high yield of 
soluble nlbuincnoids. 

_ Now this decision, coining from so great an autho¬ 
rity, is of such importance to English brewers and 
maltsters, that wc would ask your indulgence while we 
examine into its accuracy. 

The nitrogen determinations, as represented upon 
our table of malts, were made in the following 
manner:— 

For the total nitrogen, about '2grm. of the finely- 
ground malt were washed into a combustion tube 
with copper oxide, and the usual roll of copper was 
inserted in the tube. The unsealed end of the tube 
was then drawn out, and connected with a Sprengel 
pump ; the furnace being lighted at the end farthest 
from the malt, the pump was started and a vacuum 
obtained ; and the combustion was then effected in 
vacuo. Over the mouth of the delivery tube of the 
pump was placed a tube containing mercury, and also 
some strong caustic potash, to absorb the carbonic 
anhydride, evolved as a product of the combustion of 
the malt. The resulting nitrogen gas, collected over 
mercury and caustic potash, was next transferred to 
a gas apparatus, and, after all necessary corrections 
had been made, the volume of nitrogen thus measured 
was converted into its corresponding weight in 
grammes. 

For the soluble nitrogen, a mashing of the malt 
upon the small scale was made; but inasmuch as we 
preferred to work with sninll quantities of material, 
wc dill not dilute the extract until it obtained the 
quantity of soluble nitrogen, that would bo repre¬ 
sented by an English wort. Such a dilution was 
quite unnecessary for our purposes. In each case, 
the method of procedure was absolutely the same, so 
that the results are riyidty comparable. We proceeded 
as follows :—A grist corresponding to that in use in 
breweries was made of cadi sample of malt; 25grm. 
of ninlt were weighed into a beaker, into which I25ec. 
of distilled water were introduced, at such a tempera¬ 
ture that the initial heat was about 50° (!. This was 
maintained for about twenty minutes. The tempera¬ 
ture was then raised to about (iO u (J., and thus 
maintained until the iodine reaction showed that a 
comploto conversion had been effected. The tempe¬ 
rature was then raised to about 70 (J., and then the 
water in the bath was made to boil for about five 
minutes. The extract was next filtered olf hot, and 
washed out in each ease to the same extent. It was 
cooled, and then lcc., after well stirring, was evapo¬ 
rated gently, and the residuo submitted to combus¬ 
tion in vacuo, ns before. 

The resulting soluble nitrogens, thus obtained, were 
not multiplied by us by the factor (J'25 ; because, with 
all deference, we regard tho use of such a factor ns 
simply effecting an increase in the possible error of 
experiment; and, nt the same time, as expressing tho 
ignorance, which wo shnro in common with other 
chemists, as to the true mode of combination of 
nitrogen, and more especially of soluble nitrogen, in 
malts and worts, 


! Dr. Graham maintains that the tolal soluble 11 it 10 - 
j gen estimations, as indicated by the .soda-lime process, 
I are far too high, since all nitrogenous compounds are 
thus calculated as albuinenoids : but we take it that 
Dr. (.irahunt would scarcely contend that the nitrogen 
results, ns yielded by tho moist combustion process, 
give a reliable indication of the wanner in which tho 
nitrogen is combined—that they show any distinction 
between tho amides and proteins and peptones. I )r. 
Cirahaiu’s results being lower than those obtained by 
the soda-lime process, it would be, interesting to know 
j in what manner lie accounts for the remaining nitro¬ 
gen, which is undoubtedly present. In what form 
| docs it exist] It is certainly in a solublo con¬ 
dition : and what reasons are there for regarding it 
other than as sol nblo albumenoid matter I 1 f there are 
any reasons, are they sufficient with which to build 
j up a standard which shall condemn or pass malts for 
I browing purposes ? I 11 the absence of further inform- 
j ation wc are inclined to think they are quite insulli- 
! eient; nnd we can further state that results which wc 
havo seen obtained by this moist combustion process 
are simply mystifying. 

Wc have felt it necessary to take these prelimi¬ 
nary objections, because the results which wo have 
obtained show that on no account should a limit ho 
condemned for English brewing purposes because it 
contains a high amount of soluble nitrogenous matter. 

In order to give our results some practical value, 
wc decided to obtain tho opinion of experts upon the 
physical appearances of tihe malts. upon which wo 
experimented, and to see how their verdict would 
correspond with our nnalyses. Among others wo 
submitted them to Mr. Frank Wilson, the head brewer 
to Messrs. Combe it Co., who kindly undertook to 
classify them for us. Tho sixteen malts (supplied 
from the bins of different breweries) were laid out 
upon a table, and the laboratory number was placed 
upon each sample. The malts were not placed in 
what we considered their order of merit, but indis¬ 
criminately, nnd Mr. Wilson had no information, other 
tlinn his experience to guide him. The numbers 
upon the Table of Malt Analyses represent the cxnet 
order in which he placed them. The sample of Smyrna 
mnit being so different from tho others could lie at 
once detected, and was, therefore, placed out of tho 
competition. Now, looking at the amounts of soluble 
nitrogen in the fifteen remaining limits, and further, 
having reference t«» the order in which they were 
placed, it will at once he seen that tho best malts nro 
among those containing tho highest percentages of 
soluble nitrogen, and that the worst of nil (No. 15) 
contains the least. This last was declared by Mr. 
Wilson to be eery deficient in yenninatiny power. 

We do not go so far as to reverse Professor 
Graham’s statement, and declare that the more solublo 
nitrogen a malt yields tho better it is for brewing 
purposes ; but wo do think that such an assertion 
would bo nearer tho truth than tho converse. 

A practical result, arising from Mr. Wilson’s verdict 
upon the malts, is that a malt, which appears to have 
been well nourished upon cultivated land is, other 
things being equal, richer in soluble nitrogen than a 
poorly grown malt, uud this is probably the reason 
why the malts are placed as they are in tho table. 

The amount of nitrogen in malts and worts is un¬ 
doubtedly of the very greatest moment; but wo sub¬ 
mit that very little is to bo gleaned from its estimation 
until wo me in a position to determine the moilo of 
combination in which it is actually present. 

Wo should add that other gentlemen who wore good 
enough to examino tho malts, placed them almost 
exactly in the same onlor as did Mr. Wilson. 
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[Mr. Siihimon here asked the Chairman’s permission 
to inform the meeting that ho had that day seen Mr. 
Wilson, and had read the paper to him. Mr. Wilson 
had authorised him (Mr. Salomon) to express to the 
meeting his regret at being prevented by indisposition 
from attending ; and further, to state that lie entirely 
agreed with the interpretations which had been placed 
upon his classification of the malts as given in the 
table.] 

ft has been repeatodly stated that the standard of 
a good malt, when considered with reference to its 
fitness for use in the decoction process, does not 
necessarily constitute a standard for judging of the 
suitability of a malt for use by the method of infusion. 
This arises from the fact that beer produced by the 
decoction process contains more nitrogenous matter 
in solution than does the beer prepared by the process 
of infusion. If this statement be rigidly correct, it 
detracts to a certain extent, in the eyes of the English 
brewer, from the value of the researches, which have 
been conducted by foreign observers upon this 
ipiestion ; but it can scarcely interfere with the 
importance attaching to the results which they have 
published respecting yeast nutrition. 

So far as the nitrogen in malts and worts is con¬ 
cerned, we find that they substantially agree with 
our own observations. Let us briefly glance at some 
of them. 

I\. Ileischauer filial. Centr. 1882, -12) finds that 
malting barleys differ very materially in their com¬ 
position. lie summarises his results as follows 



Nitrogen. 

Asti. 

P,0... 

Maximum 

... 2'S5(i' .. 

. 3-340- . 

.. 11-15 

Minimum 

... f - 2S2 ‘ .. 

. 2M20- . 

.. Oil 

Mean ... 

... 1-7120- .. 

. 2-7SW" • 

.. -002 


Dr. C. Lintner, an authority of great repute, goes so 
far us to state (Dingl. J’olyt. 251, 225-228) that 
the amount of nitrogen in barley or malt bears no 
relation to its diastatic action and he also expresses 
it as his opinion (Din;//. 1‘oti/t. ./. 217, 350) that barley 
should contain at least I*C»7 per cent, of Hitrogcn in 
order to produce a good beverage. 

Thausing, whose book upon brewing is so highly 
esteemed in this country, makes a statement {Dingl. 
1‘ulyf. d. 2-17, 350) which will surprise not a few of 
you here to-night, to the effect that a wort will not 
form a good nutrient for yeast unless it contains a 
comparatively largo amount of soluble nitrogenous 
matter, ft is only within recent years, ho says, that 
this fact has received the attention which it deserves ; 
and it is now recognised that barley containing little 
protcid matter gives malt, the starch of which is with 
difficulty convertible into sugar. 

It is interesting to compare this statement with 
Mr. Wilson’s opinion upon No. 15 malt as analysed 
by us. 

Ifcin/clmann {Hied. Centr. 1880, 175-178) finds 
that the yeast-producing power of grain is not pro¬ 
portionate to the quantity of nitrogen it contains, but 
to the amount of soluble protein. This he states to bo 
a very vnrinblo quantity. 

Some chemists consider the prescnco of soluble 
nitrogenof such importance in promoting gurminntion, 
that they go so far as to recommend its addition to 
the steep-water used in the production of malt. Thus, j 
.Millsand Pettigrew (C/iein. Sm-.d. 1882) advise tho use ■ 
of small quantities of calcic nitrate for this purpose, j 
and they are confirmed in their view by Michel and ' 
•laeckcl-ilandwerk {Dingl. I'nlgl. ,/. 217, 82-85, 1(18-j 
173, 21-1-218), who state that tho reputation of the 
Eurton steep-water is attributable to the fact that it 
contains nitrates, which promote germination. 


[We have not had an opportunity of repeating these 
last interesting experiments, and therefore we merely 
quote them.] 

A question which has not yet received its due share 
, of attention, but which is undoubtedly of the greatest 
1 importance, arises out of the influence of kiln-heat 
| upon the nitrogenous constituents of malt. It is 
I found that the amount of nitrogen diminishes with 
| tho increase of heating, but (Hied. Centr. 1881. 357) 
that the change in the amount of nitrogen produced 
j by maltingata high temperature, does not correspond 
. with a change in the diastatic action of tho malt. 

; Hence it is necessary to examine malt, with res]icet 
I to its firing, before forming any opinion ns to the 
amount of nitrogen present in it. 

We have again to request that tho importance of 
the subject into which we have digressed may be con¬ 
sidered ns a sufficient excuse for our having committed 
the offence. 

In making the estimations of soluble nitrogen in 
tho malts, we were under the impression that we 
might possibly discover the existence of some relation 
between tho quantity of nitrogen nnd of phosphorus. 
In this view we were mistaken ; no such relation 
exists ; and we have sinco found that we are con¬ 
firmed in this opinion by L. Marx (Hied. Centr. 188-1, 
853-855), who made no less than 400 analyses of 
different malts with an exactly similar object. All 
that we can sav is, that the amount of phosphorus in 
malts varies within very wide limits ; and that when 
the barley is grown on a highly cultivated land, tho 
amounts of phosphorus and of nitrogen will both bo 
high ; nnd that when the land is poor, ns in the case 
with Smyrna malt, the amount of phosphorus will bo 
low. When the phosphorus is low, the yield of barley 
will probably not weigh so much per acre; but for 
brewing purposes, ns regards the quality of beer 
obtainable, the malt produced from it mny bo 
equnliy good. Thus, tho first two malts upon the list 
are both classed as No. 1 for brewing purposes, becauso 
they are equally good as judged by external appear¬ 
ances ; but Mr. Wilson is of opinion that the yield 
per acre of Austrian malt would liavo been much 
greater than of Moravian : and we find that the former 
is much higher in phosphorus nnd soluble nitrogen 
than the latter. Again,Smyrna malt,which is exceed¬ 
ingly useful in some cases, would not yield a largo 
crop by weight; and we find that it is low in its per¬ 
centage of phosphorus. 

Rut although good malts in many cases yield a high 
percentage of phosphorus, it by no means follows 
that an excess of it exerts a favourable action eithor 
upon tiio character of tho wort or the subsequent fer¬ 
mentation. Indeed, we have every reason to believe 
that the contrary is the case. 

It is known that certain of the soluble nitrogenous 
bodies, germane to worts, nre exceedingly rich in phos¬ 
phates. This is especially tho caso with tho unreal 
peptones, which nre said to contain the phosphorus in 
tho form of a compound ether. One of these unreal 
peptones—viz., glutin-cnsein—frequently exists in 
considerable quantities in worts. It is decomposed 
on boiling, so that when tho wort “breaks” the phos¬ 
phorus pusses into solution in tho form of acid 
phosphates ; and Thausing states that they are in a 
great measure responsible for the acidity ol worts, 
and ascribes to such decomposition ol certain nitro¬ 
genous combinations the fact, which ho has noted, 
that the longer a wort is boiled the more acid it 
becomes. 

If this be so, it can scarcoly bo urged that the 
presence ol"phosphates constitutes an unmixed bless- 
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ing. W. Dctinar (Jlied. Gcntv. 1883, 71) is still more 
emphatic in his view, for he states that phosphoric 
acid, if present in worts in large quantities, completely 
destroys the action of the diastase. 

So much, then, for the phosphates in malt and 
worts. Let us now proceed to ascertain the influence 
which they exercise upon the subsequent fermenta¬ 
tion. 

The preliminary experiments which wo conducted 
upon this subject, were performed upon materials 
over which, we considered, we coidd exercise absolute 
control. We were anxious to eliminate every possible 
source of error, arising from the varying composition 
of commercial worts ; and wo therefore employed 
artificial nutritive media similar to that of which 
“Pasteur’s solution” is a type. U'o added varying 
quantities of different phosphates to equal quantities 
of the same solution, fermented with the samo amount 
of yeast in each case ; and noted the variation which 
had been exercised upon the separate fermentation of 
each series, by estimating the amount of cane sugar 
which had been decomposed in a given time. This, of 
course, corresponds to the production of comparablo 
quantities of alcohol during the same period ; for we 
thought that we might disregard the energy involved 
iu the inversion of the cane sugar by the yeast prior 
to fermentation, becauso tho error, if any, was con¬ 
stant throughout. Tho sugar was, in each case, 
estimated gravimetrically by Fehling’s solution. The 
solutions were thoroughly sterilised, and subsequently 
cooled, before the addition of the yeast. The vessels 
containing the varying quantities of phosphates in the 
artificial solutions were all kept under exactly similar 
conditions of temperature. The temperature of 
pitching was in all cases 00° F. 

The amount of yeast added corresponded to ljib. 
avoirdupois per barrel, which may bo taken as 
the average quantity used upon tho commercial 
scale. 

The ingredients used in the preparation of the 
solutions were chemically pure. 

Appended are some of the typical results actually 
obtained, together with details as to (ho varying 
quantities of solution and yeast employed, and as to 
the time during which fermentation was allowed to 
proceed 


POTASSIUM PlIOSl-HATE. 


Potassium 
PJlOSff/lIttO 
in solution, 
in grammes 
per lOOec. 

Kauai to 
P a O A . in 
grammes 
pur lOUee. 

1st Series. 
Sugar used, 
grammes 
per lOOec. 

2nd .Series. 
.Sugar used, 
grammes 
per lUJce. 

It It .Series. 
Sugar used, 
grammes 
per lUOee. 



0 -400-1 

8-5770 





S-5S00 

■ 





0-0448 



— 

S *7 CiOCI 





o-ossi 

G-022S 

0-2875 


0-1034 

0-0124 

— 



8 0077 

7‘7iiS(5 

0-3100 



8-504-1 

7-5048 

0-2002 




7-8878 

5-2820 


0-1733 

8-3002 

7-2S50 

•1 -OOSI) 

* Quantity normal tu 
l-usloilr's solution. 

lUOcu. solu¬ 
tion, 

.igrm. yeast. 
Thao, IBlirs. 

100ec.\ Holu- 
lion. 

•afr in. .venal. 
Til no, IShrs, 

HOOeo.solu¬ 
tion. 

l'Olgrm.VHl. 

Tlmu.WlfiiH, 


Calcium Phosphate. 


Phosphate of 
Calcium, in 
grammes per lOQcc. 

Kqunt to PjiO A . in 
grammes per lOOcc. 

Sugar used, in 
grammes per lOOec. 

o-oooo 

0-0000 

7 "S74G 

0-00575 

0 0020 

7-S314 

0-01150 

0-0052 • 

7-8213 

0 01725 

0 0079 

7‘S050 

0 0230* 

00105 

7-0930 

0-02875 

00131 

7-0930 

0-03450 

00177 

7-0504 

0 04025 

0-01S4 

7-2450 

0-04002 

0 0211 

— 

005175 

0 0237 

7-9004 

0-2070 

0 094S 

07114 

1 Normal. 

3rd Kcrlcs. ."KKIcc. 
solution, I'Olgrm. 
of yeast. Time, W) 
hours. 


In this experiment the normal amount of potassium 
phosphate was present in addition to the calcium phos¬ 
phate. 


Macnksium Phosphate. 


Phosphate of Mag¬ 
nesium, in 
grammes per lOOec. 

Kgiiiil to l'uO,, In 
grammes per lOOec. 

Sugar used. In 
grammes pur lOOec. 

o-oooo 

' 0 000 

4-0072 

0 0575 

0-003 

4*755S 

001150 

0 000 

4-1440 

0 01725 

0009 

4-1284 

0 0230 

0 012 

•i 2502 

0-02873 

0 015 

4-1852 

0 03450 

001S 

4-3078 

0 01025 

0 021 

3-9200 

004002 

0 024 

4 Ii;t7(i 

0'05175 

0*027 

4-2502 


i HOCcr. solution, 

I llllgrm. of yunsl, 
Time. W) hours. 


Ill this experiment the amounts of potassium and 
calcium phosphates, normal to Pasteur’s solution, were 
employed in addition to tho magnesium phosphate. 

Now, whatever may lie the valuealtncliing to these 
preliminary experiments, from tho piactical hreweis’ 
standpoint, it will not be denied that they possess a 
certain valuo ; for they show, clearly enough, that the 
presence of a certain amount of potassium and calcium 
phosphates is advantageous in promoting the decom¬ 
position of cane sugar by yeast in a given time ; and 
that beyond a certain limit, which very nearly 
approaches tho normal amount of such bodies pro¬ 
scribed by l’astcur for- addition to his solution, 
n decided decrease takes place in tho amount of cane 
sugar so decomposed. They further show that tho 
addition ol magnesium phosphate to such solutions is 
of no use.; inasmuch as it would appear to be 
practically inert ns regards the decomposition of canc 
sugar in a givon time. 
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Wo have next to dccido xvlictlicr a similar result (1.) Docs the addition of any combination of plios- 
attends the introduction of such phosphates, nnd of phorus to a beer-wort cause anymore phosphorus to 
other forms of phosphates, into worts prepared in the uc removed from the wort during fermentation, than 
brewhouse for conversion into beer. would be removed if no such phosphorus were 

In order to arrive at a satisfactory conclusion in added ? 
the matter wc have proceeded as follows :— (2.) Docs the additionof phosphorus, in combination, 

In all cases commercial worts were employed—»>., to a wort cause a greater amount of soluble nitro- 
wurts obtained from breweries, and prepared for genous matter to be removed, or assimilated, during 
fermentation witli a view to the production of beer, fermentation, than if no combination of phosphorus 
Much larger quantities were operated noon than in were added 1 

the preliminary experiments, no less than lOOOcc. (3.) Does the addition of phosphorus, in combina- 
being used in each case. The yeast was also what lion, to a wort cause the production of a greater 
may be termed commercial yeast— i.r., it was fresh amount of alcohol in a given time, than would be the 
yeast, actually used in brewing operations. It was case if no such phosphorus wore added 1 In other 
always freed from associated liquid by pressure prior words, does it produce a more rapid attenuation of 
to pitching, Iml the pressure was never allowed to be the wort 1 

suliicioiit to injure tlie cells. In every case a micro- (-1.) Docs the addition of phosphorus, in combina- 
seopie examination of the yeast and measurement of tion, to a wort clfect an increase in the amount of 
the cells were made prior to use. If any cells were yeast produced in n given time ? 
burst the samples were rejected, and a similar treat- (5.) Is the yeast so produced bettor adapted for 
ment followed the discovery of any dead or weak pitching purposes than if no such phosphorus wero 
cells, as disclosed by staining with soluble aniline added ? In other words, is it more vigorous and lias 
blue. it assimilated any of the elements necessary to its 

The wort was always examined microscopically growth in greater quantity than would otherwise 
prior to use, and if impure was rejected ; if pure, it have been the case? 

was heated to 75’ 0. for some time, and then cooled Unless some, or all, of these questions could bo 
down to 15' (J. It should ho added that the wort answered in the ullirmntivc, we hold we arc justified 
was always obtained by us after it had been passed in concluding that, for tlio purposes of the brewer, 
through the refrigerator, so that it had been both the addition of phosphates to fermenting worts is 
boiled nnd hopped. unjustifiable. 

After the wort had been cooled, it was thoroughly We attempted to obtain answers to these questions 
mixed, a portion retained for immediate analysis, and in the following manner :— 

three separate quantities of lOOOcc. each introduced The wort, before being fermented, was cx- 

into largo open-mouthed glass vessels (resembling aniined 

fermenting tuns in shape), kept as nearly as could 1. For gravity. 

be under identical conditions of temperature, and 2. For nitrogen. 

certainly under conditions favourable to fermentation. 3. For phosphorus (as P-O.-,). 

The vessels wore numbered. To the first no com- -1. The amount of yeast added was noted, and the 

I’ination of phosphorus was added ; to the second size of the cells measured. 

was added suliicioiit of the combination to produce The resulting beers were examined for :— 

the equivalent of I'-O- of soluble phosphate in 1. Alcohol per cent, by weight. 

normal Pasteur’s solution ; and to the third was 2. Nitrogen. 

added doulilo that amount. 3. Phosphorus (as P-O.-,). 

With each lOOOcc. of wort, 3'5grm. of yeast (equal -1. Weight of yeast produced, and size and condition 

to I Alb. avoirdupois per barrel) were then mixed, and of growth of resulting cells. 

fermentation was allowed to proceed during forty- Unless a greater quantity of yeast resulted from 
Wight hours. Wo found this time best suited to the the addition of phosphorus, the first question, as to 
manipulation of isuch comparatively small quantities the amount of phosphorus assimilated by the yeast, 
of wort; although we did not find any variation in the would certainly be answered by estimating the P-0 3 
ultimate results by allowing a longer period of time in the wort, and comparing the amounts contained 
for fermentation. in the three beers produced from it. If, on the other 

The three vessels being under identical conditions, hand, more yeast were produced, more phosphorus 
containing equal amounts of wort, equal amounts of would he required, and the result would point in 
yeast, and only varying in the amounts of phosphorus favour of the use of phosphates, 
which they contained (which amounts wo hud under The estimation of nitrogen is of tlio greatest value, 
our own immediate control), wo were in a position to because it settles the question of yeast production, 
note the comparative eU'octs produced by increasing M. Dolbriick and others (Hied. Cnitr. 1880, 217-222) 
quantities of.tlie phosphorus combination. have found as tlio result of a very beautiful jnvestigu- 

At the conclusion of the fermentation a measured tion, that the chemical composition of a definite sample 
quantity of beer from each vessel was passed through of pitching yeast remains absolutely constant during 
a line filter, after well stirring up the beer and yeast its development in the wort; and that tlio new yeast 
in tho vessel; and the yeast, so obtained, was cnlcii- produced is identical.in chemical composition with tlio 
luted after making duo corrections for moisture, old, so that tlio amount of nitrogen removed from a 
The results thus obtained as to yeast quantity were wort during fermentation, becomes ail oxact measure 
necessarily very inaccurate ; but they furnished us of the amount of yeast produced during that period, 
with rom/Hirtitive results of great value. They find this process exceedingly accurate, 

Thu remainder of the beer from each vessel and further add that the formation of tho ycast- 
was filtered, and a measured quantity retained for colls has practically no connection with tho visiblo 
analysis. working of tho wort. 

The yeast, after fermentation, was examined under Wo may stnto nt once that in no ease did wo 
the microscope, and the cum/Himlivc size of tlio colls find any alteration in tlio size and condition of 
noted, the yeast-cells, upon tlio addition of phosphorus 

Wo considered it necessary, for the purposes of this combinations, unless wo added a great oxeess, 
research, to obtain answers to the following ques- wlion wo found tho cells to be stunted in growth 
tions :— i mu! shrivolled. 
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Sp. gr. . 1-057: 

l’.Uj per lOOce. -145 

N. , . -Ill 

Weight of dry yeast taken 1'04 


OnTiio-I’iiospiionic Acid. 


Wort. 


1-057S J-05S7 

•145 -200 

•111 -110 1 


P s O a per lOOce.. 
N. ,, 


llKP.lt. 

j 

O 

4 *57 

4-20 

•107 

172 

•070 

•002 

5*473 

5 •330 


No. 1 had no phosphoric acid added. 

,, 2 had 1 OOgrm. phosphoric acid added. 
,, 5 had 2'12grm. phosphoric acid added. 


Orin. 

No. 1. 1 ’jOj removed... '03S 
„ 2. „ , ... -057 

II d. |t || ... 0.12 


No. 1. N. removed ., 

o 

II •• »l J» 

*1 d. *■ .. .i 


MKTA-Pitosfiioitic Acid. 


Wout. 


lirm. 
.... o:i5 
.... 024 
.021 


Sp. gr. 1-02S 

l’-Uj per lOOce. -070 

N. 11 11 .*. *054 

Weight of dry yeast taken 1-Oil 


1 "020 Alcohol percent, by weight 

•182 iy.> 4 per lOOce. 

0(54 N. ,. „ 

1 "Oil Wgt. of dryycaKtproduccd 


I l'Sil ; I S!) 

> '051 ; -115 

•0:40 ! • - 0 : 4:1 
i 2*118 1-S17 


No. 1. Meta-phosphoric acid _ 

O 

“• l> II . 

>* »» II . 


0 I No. 1. l’-Oi removed. 

“ I „ 

4 1 1 , .1. 1 , 11 

Potassium Pho.sphati:. 


Gnu. ! 

■02S No. 

012 

*015 ,1 


1. N. removed. 

o 

— »l »» 

3* 11 n 


S|». «r. 

1 sOj per lOOce. .. 

N 

♦ II II 

Dry y.east added 


I'O ISI 1 0500 1*0510 ; Alcohol percent, hy weight 

i -127 -201 -il4G i l‘,U, per lOOce.....'. 

■ -121 -125 *1:41 . N. 

I 1-1145 1-1145 1-1145 ! Dry yeast produced . 


(5-1550 | o-so:i 


No. 1. Potassium phosphate.. 

n *• 11 11 . 

11 *1. ,, ,1 . 


111. Gnu. 

0 No. 1. Pdd, removed... -027 
44 11 2. ,, n ... *014 

UG „ :4. „ „ ... -002 

Mao.nesium Piiospiiati:. 


No. 1. N. removed, 
o 

>» — II II 

3. 


S|'.«r. . 

P,Ujper lOOce. .. 
J'. 11 11 ** 

Dry yeast added 


< I. 

1 1-0S1I2 
•JS0 
. -20(1 


— j Alcohol percent. Iiy weight 

— I PjGj per lOOce. 

•2(i0 IN. „ „ . 

— Dry yeast obtained. 


I. , 2. 

4 '82 I 5-:t2 

•15!) I — 

•10(1 -175 


No. 1. Magnesium phosphate . O'OO No. 1. 

.. r- .. . 2 07 „ 2. 

" 3- n 1 . . 4-14 ,, :i. 


No. J. N. removed. 

O 

I) — II II . . 

II d. |, I* 


M.AGNKSIUM PlIOSI’JIATIS DlSSOM’Kl) IN SUUMIUllOUS Acili. 


i »O a per lOOce. 

N 

ii 11 

Dry yeast added 


l'04!l 1 Alcohol pernent. by weight 
•250 i PjUj per lOOce. 

•«'« N. „ „ . 

1-10 Dry yeast obtained. 


v , . ii, Grm. Gnu. I Grin, 

No. J. Magnesium phosphate .. 0 00 No. I. P ./> 5 removed 025 No. 1. N. removed. -035 

” 7 ” . 7 - ... 010 „ 2.042 

11 ' u »» »» *4. 1 11 11 J. II 11 lnercjiHC, „ ..— 
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Calcium Piiosi’Iiatk. 


i. 2. a. i ; 

•S|i. gr. 1*083!) — — ; Alcohol percent. by weight ' 

I’.Oj I or lOOec. - l!)3 — — : i',0-, per lOOce. ! 

N: ' „ „ -020 - - ! N. ‘ „ „ . 1 

Dry yeast used . I ’2102 — 1 — j Dry yenst produced. 


lll.KU. 

r 

3-43 I 

. 1 r.'} 

O 

•l"l 4 

J«M | 

•015 

5 013 

010 


No. I. Calcium phosphate iiilileil. O'OO No. 1. P^Uj removed . 

,, 2. ,, ,, „ . DOS N. removed. 

*i 3. ji m M . 3 .lb 

Ammonium I’iiosimiatk. 


Grm. 

. -01 

, Nc increase. 


% gr. 

I'.jl); per lOOco. 

N. ,, 


1 . 

n 

3. 


1 . 

O. 

3. 

| 1-0151 

1 die!) 

1 01WI 

Aleiilmlpercent, bv weight 

3 •13 

3-37 

3't!l 

; -070 

•171 

•205 

l’jOg per lOOce.. 

•071 

•1311 

•245 

•lot 

■130 

■150 

001 

•082 

•us 

1 0200 

1 -0200 

1 0200 

Dry yeast obtained. 

5 527 

0-352 

G’5US 


Orm. Grm, 

No 1. Ammonium phosphate added 000 No. I. I’ 5 0j removed -00S 
n -■ n ii it i h ,i 2. M n ‘032 
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Grm. 

1. N. Removed ... '013 

•d.018 

3.-038 


Wear. 

! t -*-1 

i I. 2. 3. 

Sp. gr. , 1017!) 1'04S0 10182 Alcohol percent, hy weight 

l’,(.)j per lOOce. : '077 '117 *115 1**0* per lOOce. 

N. „ ' MO!) -112 '121 N. 

Dry yeast added . i 1'05 D05 1 0.7 Dry yeast obtained. 


Grm. Grm. 

No.!. Aiuniommii-iiingiiesinm plios* No. I. P„0 3 rcinovcd...'01S No. 

pliatc added 0 00 „ 2. „ \ An in- „ 

ii -• n ii ii 1 1*0 n ,1. ,i ,1 Jciease. ,, 

II d. ,i ,, ,, *120 


JlBKII. 


s -•- 

-. 

1. ' 2. 

3 

3-73 , 3-78 

3 37 

■05!) -127 

•204 

007 -074 

i 

•0S7 


Grin. 

1. N. removed 

.. -042 

• > 

“• II 

.. -03S 

'*• »» 11 

.. 031 


The combinations of phosphorus with which we 
worked were the following :— 

1. Ortho-phosphoric acid. 

2. .Meta-phosphoric acid. 

3. Potassium phosphate. 

d. .Magnesium phosplmto («) in powder. 

(6) dissolved in sulphur¬ 
ous acid. 

r>. Calcium phosphate. 

Ii. Ammonium Phosphate. 

7. Ammonium-magnesium phosphate. 

The most reliable, und tho most typical, results 
obtained by us are shown in the tables on this and 
previous page. 

There can scarcely be two opinions ns to tho inter¬ 
pretation!! which should bo placed upon tho results, 
which wo lmvo obtained, and so far ns the matter has 
been investigated by other chemists, their observa¬ 
tions tend precisely to the same conclusions as our 
own. Thus:—• 

.M. 11nyduck ( /lied. Crntr. 1881, 782) liuds that fer¬ 
mentation is retarded by '-I per cent, to \5 per cent., 
and is suppressed by r.'t per cent, of phosphoric 
acid. 

\V, Dclmcr (C/irm. Crntr. 1882, d(il) finds that con¬ 
centrated phosphoric acid is destructive of ferment 
life. 

A. Mayer (soo Tlmusing, p. 530) states that it is 


potassium phosphate which furnishes the nutriment 
to yeast; and that its placo cannot be supplied by any 
ollier phosphate. 

\Ve are now in a position to summarise the results 
of our experiments ns follows :— 

1. Tliero is no relation to be found between the 
phosphorus and nitrogen of n malt, or of a wort pre¬ 
pared from such malt. 

2. The amount of phosphorus in a malt, and con¬ 
sequently in a wort, is a very variable quantity. 
There is no evidence to show that a lnrge amount 
acts beneficially, either upon the wort itself, or its 
subsequent fermentation; but there is •abundant 
evidence to show that its ctl'ect is decidedly injurious 
to buth. 

3. The presence of increasing quantities of phos¬ 
phoric acid does not increase the growth of yeast, ns 
indicated by the size or appearance of the cells be¬ 
neath tho microscope, or by the amount of nitrogen 
removed from tho wort, which amount has been found 
to bo a rigid measure of tho yeast-growth. On the 
contrary, a decrease in such quantities occurs, and 
further, no moro phosphorus is assimilated by, or 

• removed from, tho yeast than would have been tho 
case if no artificial addition of phosphoric acid had 
been made. ■ 

•I. Tho same remarks apply to the effect of increns- 
I iug quantities of potassium and of calcium phosphates; 
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also of magnesium phosphate, and of magnesium phos- this cotirso were, first, economy; and, secondly, tiic 
phato dissolved in sulphurous acid. satisfactory nature of the article produced. I believe 

The addition of ammonium phosphate, and of I am correct in statin'; that the same principles are 
ammonium-magnesium phosphate, causes a slight still continued at the brewery I refer to. Animpor- 
increa.sein theamount of I MO-, removed,or maybcassi- tnnt point, ns bearing ujion the subject before us, is, 
milated, during fermentation; but there is no evidence that I always found the yeast obtained from fer- 
to prove that it exercises any improvement in the meeting wort in which Smyrna malt was employed, 
yeast-growth. On the contrary', the amount of nitro- both vigorous, well-developed, and solid in ehaVnctcr, 
gen removed does not increase, ns it should do, if the anil nlso abundant in quantity'; therefore, taking 
yeast-growth underwent any r variation favourable to into consideration the fact, as stated by Messrs, 
the use of such phosphates, and the attenuations do Salomon and Mathew, that this malt contains only a 
not point to a marked increase of alcohol in a given small percentage of phosphates, as compared with 
time. English malt, 1 think we may fairly assume, that 

(i. Ammonium phosphate and ammonium-mag- beyond a certain point, phosphates arc not necessary 
ncsium phosphate are the only' two combinations which to the production and development of the yeast 
can be said to effect any improvement at all; and in plant. 

nny case it is so slight as to be almost negligeablc. Mr. Siikauku : It would be interesting to know 

7. The amount of phosphorus required for assimi- whether Messrs. Salomon and Mathew had niudeuny 

Iation during fermentation is very small, and, as a experiments with the view of determining the vigour 
rule, very much less than the nitrogen weight for of the yeast crops obtained in their miniature fur- 
weight. mentations. The production of yeast lilted for con- 

8. The amount of phosphorus present in worts, tinning the successive fermentations was, to the 

made from malt alone, and in worts containing added brewer, a matter of the highest importance; and 
brewing sugars, is always, so far ns wo can ascertain, although fermentation was carried on with the 
in excess of the quantity assimilated by the yeast, object, primarily, of converting sugar into alcohol, 
during the normal period of fermentation. the operation’ was one which by the formation of a 

When first we announced our preliminary’experi- y’east, vigorous and otherwise suitable, the eontinu- 
ments upon this subject it was clnimcd that they mice of the brewing operations in the immediate 
were incomplete; and would not apply to the work of future depended. The authors of the present paper 
the brewhouse, inasmuch as they were not performed appear to have depended solely upon the mcasure- 
wpou materials actually employed in the brewery, ment of the cells and their hereditary characteristics, 
M c were well aware at the time of the difiicultics in ns evidences of the fitness of the yeast for future 
the way of making the experiments upon worts ; but pitching purposes. Would it not lie desirable to have 
we have ventured to overcome them, with a view to the more direct testimony afforded by pitching the 
allord the brewer the information necessary to enable collected yeast once more in wort and recording the 
him to form a reliable opinion as to the merits of a results? In the first series of experiments, the 
question, which exercises much more influence upon authors dealt only with the effects of phosphates 
his operations than he may hitherto have been pre- i added in various proportions to what is known as 
pared to admit. : Pasteur’s solution. The results they obtained, upon 

If wo have succeeded in this endeavour, we shall j fermenting the solutions just mentioned, the authors 
consider ourselves well repaid for the time,.and trouble, , have expressed in terms of sugar decomposed, and 
we have expended upon the experiments. although for many technical purposes this method 

, . I expresses with suflicicut accuracy the relative vigour 

insrossio.v j 0 f t j ie ycas t, clunlt with, yet it is to bo regretted, in 

Dr. CJkaiiam said: In calling upon those, who view of the disturbing influences likely to be present 
desire to discuss.the valuable paper we liavc had the J when carrying on fermentations upon such a small 
pleasure of hearing this evening, l take the oppor- j scale, that Messrs. .Salomon and Mathew did not, in 
tunity of remarking that the very many represeuta- addition, record the increase in weight of yeast at tho 
tives of the brewing and allied industries present, I conclusion of each fermentation. The greatest objec- 
provc that, at the establishment of the Society of lion to be raised to the first series of experiments 
Chemical Industry, wo did well to include fer- was, however, connected with the nature of the solu- 
mentutiou processes among the subjects of applied tions fermented. In the fermenting fluids were to bo 
chemistry, which the Society was established to j found none of tho bodies present in tho wort actually 
study and promote. Brewing, distilling, and other ! produced in the brewery. Albumenoids, peptones, 
industries allied to these, arc well represented among j principles derived from the hops, carbohydrates, even 
the members of our already largo Society, and us , maltose, etc., were absent, so that little_ of practical 
there are many present to-night specially competent ; utility could be adduced from tho experiments, how¬ 
to discuss the authors’ contribution to tho chemistry’ ! ever interesting in themselves. We have to thank 
of fermentation, I have much pleasure in now asking I Messrs. Salainon and Mathew for continuing their 
them to do so. ^ ^ experiments under conditions more closely approach- 

Mr.CiiAui.Ks F. TiiA'ruiiKii, speaking as nprnclical : ing to those existing in tho brewery. In the face 
brewer, and from the experience gained during tho i of the results obtuined, from which the authors draw 
last eighteen or twenty years, said : Some years ' the conclusion that the amount of ICO,-, existing in 
since, when in tho West of England, I was advised i tho ordinary wort of tho brewer (wort of about I’000 
by a well-known authority on browing to use bono sp. gr.) is always rather in excess of what is desirable 
ash as a yeast-food or stimulant; after giving it a for tho most favourable results in the way of ycast 
comparative trial, extending ovor some weeks or j development; it would bo interesting to learn how 
months, failing to trace any direct beneficial result I these gentlemen can explain tho apparent anomaly 
discontinued tho uso of it. Now, with regard to that yeast, which from any cause has become 
.Smyrna malt, 1 liavo had, J believe, a rather cxcep- wenkened, if pitched in strung wort, much stronger 
tiomil experience, ns at the brewery before alluded to than ordinary, or normal l’Olit), wort, is greatly 
I produced all classes of alo and stout for a period of strengthened, mid that generally fermentations are 
oyer nine months with Smyrna matt alone , combined more vigorous when ycast is pitched in a very strong 
with a certain percentage of tu rn- or de.ctio-.stic- wort, than when tho same yeast is employed to excite 
charum. The reasons which induced me to adopt fermentation in one of normal gravity. Yot accord- 
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in": to the deductions drawn from Messrs. Snlamon 
and Mathew’s results, wort of a gravity of TI20, 
containing double the proportion of phosphoric 
anhydride, as compared with ordinary wort, and, 
therefore, a very undesirable excess of that body, 
would bo ill fitted for the carrying on of a strong and 
powerful fermentation. As a matter of fa*ct, how¬ 
ever, brewers arc in the habit of using strong wort 
for the purpose of invigorating weak yeast, and also 
for inducing a strong fermentation prior to pitching 
the bulk of the wort to be fermented. Messrs. Sala- 
inon and Mathew’s statement that the lLO-,. in the 
ash of yeast is present mainly as phosphate of potash 
may possibly be correct; but, if so. the phosphate 
must be of a very complicated formula, one that has 
hitherto been unknown, the ratio subsisting between 
the phosphoric anhydride and the potash not admit¬ 
ting of the acid and base being united to form any 
ordinary phosphate of potash 

Dr. E. It. Mouitz said: From the results of Messrs. 
Salomon and Mathew’s investigation, it nppears that 
the addition of phosphates to the fermenting wort 
causes no increase in the quantity of nitrogenous 
matter absorbed by the yeast; but granting this to 
be so, there is yet one other point to be considered— 
viz, the quality of nitrogenous matter so removed. 
It has come under the liotico of others and myself, 
that an addition of assimilable phosphates, applied 
in a manner specially adapted to the cases in ques¬ 
tion, has promoted the stability and clarification of 
beers, which without this addition were found 
deficient in these respects. This property has been 
most marked in the ease of beers brewed with soft 
waters (especially those containing carbonate and 
sulphate of soda) and malts insufliciently exposed to 
high temperatures on the kilns. In the ordinary 
way, these circumstances would tend towards unstable 
and cloudy beer, but the addition of phosphates pre¬ 
vious to the fermentation was found to produce a 
marked benefit as regards stability ; and the con¬ 
clusion to be drawn would be that the added phos¬ 
phates, if not stimulating the yeast to absorb greater 
amounts of nitrogenous matter, caused it to assimilate 
that kind which specially favours the development of 
the microbes of beer disease. 

Dr. \V. S. Squiuic said he fully agreed with Mr. Sala- 
nion in his view that malt worts contained snllieicnt 
mineral constituents for the growth of yeast, l’ressed 
yeast contains from seventy to eighty per cent, of 
water, and the solid substance of yeast contains from 
six to seven per cent, of ash, consisting mainly of 
phosphate of potassium, with a certain quantity of 
the phosphates of magnesium and calcium ; so that 
pressed yeast does not contain more than about two 
per cent, of ash. It happens that the composition of 
the ash of malt resembles in a rough sort of way that 
of the ash of yeast, and of this ash, malt contains 
about two per cent, it is evident, then, that if the 
whole of the mineral constituents of the malt passed 
into solution, they would bo suflicieut to produce a 
weight of pressed yeast equal to that of the original 
malt. Of course, the wnole of these mineral con¬ 
stituents dots not pass into solution, but a con¬ 
siderable proportion does. It is chietly the calcium 
and magnesium salts which remain behind, while the 
greater part of tho phosplmto of potassium dissolves, 
la any ease, tho wort will contain mineral matter 
amply sullicient fur the quantity of yeast which 
would bo obtained under normal circumstances. Of 
course, this would bo somewhat dillerent if large 
quantities of sugar containing little or no phosphides 
were added to the wort. L am speaking of beer 
worts, and a fermented solution of sugar is not, in 
my opinion, beer. Even in distilleries where a con¬ 
siderable proportion of raw grain is used in tho com¬ 


position of the worts, a very large crop of yeast, as 
much ns eight or nine per cent, of the materials used, 
may be obtained by particular management, without 
any addition of mineral matter. This is generally 
known as pressed or German yeast, and is in no way 
inferior to beer yeast, produced under the most 
favourable circumstances. On the contrary, it is far 
more active and healthy than beer yeast, and is on 
that account preferred by bakers and confectioners. 
I am, therefore, of opinion that the addition of phos¬ 
phates is totally unnecessary for the manufacture of 
beer from malt and hops. What it might be neces¬ 
sary to add, when a fermented liquor other than beer 
(though bearing that name) is prepared from materials 
other than malt and hops, 1 am unable to say. 

The CiiAiKMAN said : it is now my pleasing duty 
to conclude the discussion. I think we must all be 
of opinion—no matter how we may dilfcr in our 
interpretation of their bearing—that the authors 
have made a valuable contribution to the chemistry 
of fermentation. Tho numerous analyses made 
must prove of use to many of us hereafter for 
reference, and assistance in other work j and while 
1 congratulate the authors upon their valuable 
work, 1 bopc they will continue their investigations. 
In regard to the use of phosphates, 1 ogreo with the 
authors, at least with reference to worts from well- 
harvested barleys and well-grown malts, but where 
large quantities of sugars, whether cane, invert, or of 
starch origin, are used, 1 have found the occasional 
use of phosphates bonclicial. The authors have 
misunderstood the bearing of the empirical deduction 
made by me from the moist combustion process ns 
applied to malt worts and beers. This process gives 
results, which have no relntion to those obtained by 
the soda-lime process, which, though not giving tho 
absolute nitrogen in all eases, still gives much more 
than the Wanklyn method. In my experience of 
malt analyses, I have found the Wanklyn utbu- 
mawi'.h to be a useful factor, taken with many 
others, in arriving at a practical conclusion ns to tho 
merits of various malts for dillerent kinds of beers. 
L beg to move, gentleman, that tho thanks of this 
meeting be given to the authors for their valuable 
paper, which i hope may be followed by further 
contributions. 

Mr. Sai.a.mo.v said, in reply: The experience of 
Mr. Tlmtchor with Smyrna malt is of great interest, 
when considered with reference to our paper; 
because, as lie states, it clearly shows that good 
results may be obtained from a malt abnormally low 
in jdiospliorus. Jt will also generally be found that 
the soluble nitrogen of a Smyrna malt is of low per¬ 
centage ; much lower indeed, in many cases, than the 
sample the analysis of which wc have recorded. This 
would seem to give the key to the whole question— 
viz., that high soluble nitrogen and high phosphorus 
indicate a limit grown upon a highly cultivated land; 
but it by no means follows tlmt such malt is the best 
for browing purposes. Indeed, there is a very 
increasing opinion tlmt much of our land is over¬ 
cultivated for purposes of barley growth. Smyrna 
malt is generally used, in this country, for blending. 
May it not be that one of its functions is to dilute tho 
amount of phosphorus present in malts derived from 
very highly cultivated land ? Mr. Shearer asks if we 
have pitched with tho yeast obtained in our labora¬ 
tory fermentations / I do not hesitnto to say we Imvo 
not done so. It would have been obviously ridiculous 
to have attempted to pitch upon such a scnlo with 
yeast so produced. If gentlemen present this even¬ 
ing have any doubt as to phosphate-treated wort 
producing better pitching yeast than ordinary wort, 
it would bo well for them to repent our experiments 
upon tho large scale. It is in this way that the brewer 
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can lend n helping hand to the chemist. Hilt it is 
necessary to see that tho conditions are under control. 
For instance, 1 have been in several country breweries, 
where they looke l favourably upon the addition of 
solutions of phosphates to fermenting worts. I 
questioned them as to their mode of use; and found 
that, in every case, they added them to the wort, when 
the attenuation was about half completed. In fact, 
they roused the solution into the wort, thus re-aera¬ 
ting it, and so re-invigorating tho yeast. It is scarcely 
necessary to add that the appearance of a more 
vigorous crop of yeast does not, under such circum¬ 
stances, indicate that it is due to tho addition of 
phosphates ; but it does show that no scientific atten¬ 
tion was paid to the details of tho work. If we have 
proved, that the addition of phosphates does not 
ailed the size or appearance of the yeast cells, that 
tho thickness of its walls remain unaltered ; that no 
more, and sometimes less, alcohol is produced in a 
given time; that no more, and sometimes considerably 
less, nitrogen is removed from the wort, this nitrogen 
so removed having been found to be a rigid measure 
of the yeast produced ; that no matter how much 
phosphorus is added, the same amount, or practically 
the same am unit, is removed from the wort, and no 
more,—then, granting the accuracy of our observations, 
it would indeed requireverystrong practical testimony 
Ineffectually contradict them. The fact that wenkyeast 
revives under treatment with strong wort is surely no 
proof that its revival is due to the presence of the 
phosphate. Mr. Shearer complains tliat our experi¬ 
ments upon Pasteur’s solution were made under con¬ 
ditions which had no relation to malt worts in a 
brewhouse ; that we did not in that instance take 
into consideration the influence of the carbohydrates 
and of the various nitrogenous constituents of a 
wort; but if his contention hold good in that case, it 
must be equally applicable to the one he cites ; and 
I can best answer his question by asking him how lie 
will deny the possibility of the increased quantity of 
these bodies providing additional nourishment for the 
yeast; and, moreover, holding the increased amount of 
phosphates in check, and thus preventing them from 
exerting any injurious influence. At any rate, we 
have proved that, under ordinary conditions, they do 
no good ; and it is dillicult to see why the experiment 
he cites should prove an exception to a rule which 
we have found to be so constant. Mr. Shearer is in 
error with respect to the phosphate of potash. We 
have only stated that it is generally returned ns 
phosphate of potash existing in the ash; but inas¬ 
much as we commenced by stating that the exact 


condition of the existence utf phosphorus in yeast was 
unknown, wc have throughout alluded to it ns phos¬ 
phorus in combination. Dr. Moritz has alluded to 
experiments which ho has made, inducing him to 
think that phosphates exert an action favourable to 
the removal of certain kinds oidy of nitrogenous 
matter. It is to he regretted that lie has not seen 
lit to publish the result of these experiments; for if 
lie has, as lie states, made this discovery, he has mas¬ 
tered the very facts and gained the very information 
for which brewers have so long been waiting. If Dr. 
Moritz has found out wlmt kind of nitrogenous 
combination it is, which produces stability in beer ; 
and what kind it is tlint induces an opposite effect, 
then, in view of the importance of the subject, be is 
scarcely jnstified in keeping the information to him¬ 
self; and 1 submit that he should bo induced, at an 
early opportunity, to communicate the results of his 
experiments to this Society. If his remarks are merely 
inductive, and are not derived from nhsolute experi¬ 
ment upon the nitrogenous matter, then in view of 
the many experimental proofs wo have ollered to the 
contrary, and of the fact that he has submitted noncat 
all in support of his contention, Ido not think it will he 
necessary to trouble the meeting with further criti¬ 
cism respecting them. I am glad to find that Professor 
Graham's views upon the question of phosphates are 
practically identical with our own. As regards tho 
matter of the soluble albumcnoids, we are content to 
let our results speak for themselves. They were 
certainly made without bias on either sido ; and 
Mr. Wilson’s past experience is certainly not to ho 
ignored in the matter, especially ns he states that in 
no case was there any room for hesitancy or doubt. 
I do not, however, wish to dogmatise upon a subject 
still involved in difficulties, and I hope that before 
long I maybe in a position to contribute some further 
information bearing upon this question to the Society. 

-— 

ADDITIONAL NOTE ON ALUMINA IN 
SUPERPHOSPHATE. 

1IY It. II. Y.Utrn.KV. 

So.mk time after the publication of my paper on this 
subject in the Society’s Journal of August, 188-1, it 
was suggested to me that a sullicicnt period lmd 
hardly elapsed between the tests of the mixtures. 

Having the experimental samples still by me, I 
again retested tho principal ones, with results stated 
in Table I as nine months after making. 1 also 
made the further experiments given in Table it. 


Taiiu: i. 




Insoluble P 

: o. 



Krcu uelii, calculated ns SO, 


No. .1. 

No. 7. 

No. t*. 

No. 11. 
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(with Ke.U, 
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0 :t.i 

0*11 

0--J0 
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It-III 
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0’IIS 
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0-10 
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Taiii.i: 2. 

■ 

Mixture. 

No. 13. 

Crains pure trienU-iiim phosphate 

200 

,, calcium carbonate . 

SO 

,, alumina hydrate ... . 

22-.1 
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22 o 


205-0 

Grains chamber acid 1 15° T. 
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IIlKOlllltlc 1 ’, 0 , 
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I 
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1 -!I2 

0-71 
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AM of tlic.se confirm llie conclusion drawn in the 
first instance—viz., that provided there is a su/licienci/ 
of free acid in the manwe, no reduction tales place 
from the presence of alumina. 

In No. 13 the alumina will be seen to be in very 
large quantity (I l.| per cent, in the phosphate) and 
the acid insiillicicnt, hence the slight reduction in 
this case. 

I may as well state that the free acid was deter¬ 
mined by alkalimetry to complete neutrality as indi¬ 
cated by cochineal. In presence of iron anti alumina 
there is always a faint cloudiness after the first few 
drops of alkali are added, which scarcely increases 
until the liquid becomes alkaline. In commercial 
superphosphates 1 have found this cloudy precipitate 
consists wholly of phosphate of iron, but in the 
experiments containing alumina a similar cloudiness 
occurred, which, however, 1 did not test, but the 
presumption is that it was phosphate of alumina, as 
those containing neither iron nor alumina gave no 
precipitate whatever until alkalinity was reached. 

In conclusion, the condition of the samples No. 7, 
el nit., was very good indeed, and even No. ft was not 
so wet ns might be expected from the large excess of 
acid. 

DISCUSSION. 

Mr. T. W. ]*. Mu.mkokd gathered from the author’s 
figures, given now and in Ids former paper, that in 
the ordinary method of manufacturing superphos¬ 
phates in saleable condition and free from excess of 
sulphuric acid, the presence of iron and (or) alumina 
in the raw material, tended after the lapse of a short 
time to render its equivalent of monocalcic or soluble 
ilmsphatc insoluble. It certainly had been proved 
jeyond question, whatever might be the deduction 
which the author could draw from his experiments, 
that when iron and (or) alumina were not present no 
diminution in the solubility of a superphosphate 
took place, even after storage for some years. 

Mr. Huciiks asked whether the author considered 
that his experiments afforded evidence that alumina 
was an unobjectionable constituent of mineral phos¬ 
phates in tiie face of the contrary view held by 
manufacturers at the present time. The figures on 
the board went to show that no reversion into the 
insoluble state took place so long ns a large excess 
of “ free acid ” was present. What did the author 
mean by “free acid”? Surely -1 or 5% of free sul¬ 
phuric acid would completely unfit a manure for 
storage, and indeed nil agricultural purposes. What 
practical value could experiments have which 
depended on a physical condition of the superphos¬ 
phate impossible m practice ! 

- <Krtelr<et><e!r«eX> - 

ON A NEW FORM OF PETROLEUM LAMP. 

11V I'KItOY K. I'ltAXKI.AXD, I’ll.l)., II.SC., F.U.K., ASSO- 
CIATK ItOYAI, SCHOOL OK -MINUS. 

Tub rapid advances which havo been iniido during 
thu past twenty years in the construction of petroleum 
lamps lias resulted in tho almost exclusive use of 
mineral oil in all places where gas is either out of 
reach or not desired. The use of colza lamps in the 
house is now almost solely adhered to by timid per¬ 
sons who regard petroleum with suspicion, and wjio, 
therefore, prefer to remain satisfied with tho inferior 
light, great cost, and unnecessary labour which lamps 
consuming vegetable oils entail. Colza and other 
fatty oils, however, still retain their place in lamps of 
another class, such as railway lamps, hand lanterns, 
and the like, owing to tho dillicully which is experi¬ 
enced in burning mineral oils in places exposed to 


draught and violent vibrations, or in lanterns in 
which the use of chimneys is inadmissible. 

1 have the pleasure of bringing before the notice 
of tho Society a form of burner which has been 
specially designed for the consumption of mineral 
oil in lamps of this latter class, and which possesses 
some points of interest and novelty. 


This burner consists of a hollow porcelain cylinder 
(A) from 2-3 inches in length, the upper extremity 
O') °f which is flattened and has a notch cut in it. 
The interior of this cylinder is fitted with a mixture 
of plaster of Paris and charcoal, and its axis is peno- 
trajed by a glass tube (0) about (-inch diameter, 
which serves to hold the wick. This cylinder is 
cemented into a metal screw which fits on to the oil 
reservoir, so that the lower extremity of the cylinder 
almost touches the bottom of the reservoir. Tho 
wick used is a mere cotton string, the thickness of 
which is practically immaterial, and is so arranged as 
to very slightly project in two or more loops above. 

When the lamp is first lit it burns but dimly, until 
the porcelain cylinder becoming strongly heated the 
flame gradually enlarges, expanding in the direction 
of the flattened upper extremity of the burner, tho 
height of the flame depending upon the extent to 
which the wick projects. The flnnie produced is flat 
and slightly pointed towards the top, and the height 
should bo so arranged that it is just below the 
smoking-point. When thus ndjusteii, the lump con¬ 
tinues to burn without any attention until the last 
drop of oil in tho reservoir is consumed, the illumin¬ 
ating power remaining nearly constant thioughout. 

A charge uf -1 fluid ounces of kerosene oil was 
found to last 13 hours, and the light yielded towards 
the end of this period amounted to 0'!I3 standard 
caudle. In other words, I fluid ounces of kerosene 
when burnt in this lamp produce a light of one candle 
for 12'0!) hours, or 1 gallon of oil will give a light of 
-18-1 candle-hours. The oil used was the best kerosene, 
flashing at 107“ F., and obtainable for lOd. a-gallon; 
481 candle-hours would thus cost 10d., or 12 caudle- 
hours about one farthing. This is not so cheap ns 
the light yielded by pctroloum lamps provided with 
a chimney, for l found that the smallest and com¬ 
monest lamp of this kind which I could purchase, in 
which the wick was (-inch in width, consumed -1 lluid 
ounces of kerosene in )2‘2o hours, giving during 
i this period an average light of F-U candle; 1 gallon 
of kerosene burnt in such a lamp would give 700 
candle-hours, or 12 candle-hours could bo obtained 
at a cost of 0'17d. 

I havo also compared tho cost of tho light obtained 
from the new burner with that yielded by a colza-oil 
lamp without chimney. This lamp, which was pro¬ 
vided with a A-inch wick, wns allowed to burn for thir¬ 
teen hours, and at tho end of four hours it was giving 
a light of IK8U candle, whilst at tho ond of twolve hours 
tho light had fallen to 0 - 21 candle. Assuming, how- 
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ever, that the light of O'Sii candle had been maintained 
for thirteen hours, then 4 fluid ounces would yield 
12'92 candle-hours, and 1 gallon 517 candle-hours; 
taking the price of colza-oil to be 2s. !)d. a-gallon, the 
cost of 12 candle-hours would be 0'77d., or more than 
three times ns much ns the cost of the same light 
produced by the new burner with kerosene oil. 

The new burner gives a flame which is not extin¬ 
guished even when exposed to exceedingly violent 
vibrations and shocks, a circumstance which renders 
it particularly fitted for lanterns and carriage pur¬ 
poses. The light appears to lie a perfectly safe one, 
and nil experiments undertaken with a view to pro¬ 
ducing nu explosion of the petroleum vapour and air 
inside the reservoir proved unsuccessful. Thus the 
burning lamp was heated in an air-bath so that the 
oil in the reservoir was at 138’ F., and although the 
llamo was violently blown about by the currents of 
nir no Hashing of the petroleum-vapour took place, 
notwithstanding that only a small quantity of oil had 
been put in the reservoir so ns to leave a large air¬ 
space, and thus facilitate the formation of an explosive 
mixture. 

A weak point in the lamp is that a small amount 
of petroleum-vapour escapes combustion and causes 
a slight smell; this is, however, of comparatively 
little importance, as the lamp is not intended for use 
indoors. 
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as to automatically adjust thomsclves to a varying 
number of lamps. 

It was mentioned that machines were now made 
so perfect in this respect that it was possible to turn 
out !)n lamps out of a hundred without affecting the 
brightness of the remaining one lamp. 

The storage cells at present in use were stated to 
consist generally of glass or earthenware vessels, 
containing in a dilute solution of sulphuric acid one 
or more pairs of lead j dates, the surfaces of which 
have been oxidised by the action of an electric cur¬ 
rent or otherwise. The charging current from the 
dynamo causes the formation of peroxide on one 
plate, and reduces the surface of tlie other to a less 
oxidised condition. When the dynamoi.sdisconnectcd, 
and the cells arc collided up with the lamps, the cur¬ 
rent flows in the reverse direction to that of the 
charging current. To increase the storage capacity 
of the lead plates, they are sometimes perforated, and 
the holes so formed filled up with oxide of lead. 

The desiderata in an accumulator are, moderate 
first cost and reasonable durability, combined with a 
high electro-motive force, low internal resistance, anil 
considerable storage capacity. 

A hope was expressed that members of the Society 
of Chemical Industry would direct their attention to 
this important detail connected with the advance of 
electric lighting. 

The principle of action of arc lamps and incan¬ 
descent lamps was fully explained, and also the 
various plans of coupling up the lumps.fur work. 

The diflicultios connected with the distribution of 
electricity were alluded to, and also the means 
adopted to overcome these obstacles. 

It was mentioned that the electric light was now 
being supplied from central stations at a cost from 
one and a-half times to twico that of gas of equal 
illuminating power, and the author indicated the 
directions in which the cheapening of the electric 
light was possible, and concluded by staling his belief 
that within a limited period incandescent lamps 
would be obtainable, so far improved in cllieiency as 
to bring the electric light within the reach of all. 


University Collki.sk, Asiiton Street, Liverpool, 


MIL E. K. MUSPRATT IN TIIK CHAIR. 


SU.M.MA11Y OF RAI'Eli ON THE i’ll Eft ENT 

POSITION AND FUTURE J'HOSFEOT.S OF 
ELECTRIC' LLOHTINU. 

IIV A. IlltO.MI.Ky HOLMES, ASSOC. M. INST. C.K. 

The author first pointed out the advantages of elec¬ 
tricity over gas and oil as a source of light indoors, 
owing to the fact that no oxygen was consumed and 
all noxious products of combustion were avoided. 

The manufacture of electricity on a large scale was 
stated to be much simpler than that of gas, the 
Uillicultics of electric supply being chiefly the ab¬ 
sence of practical means of storage and the cost of 
distribution. 

Primary batteries would bo of great use in small 
installations, and the accumulators at present ob¬ 
tainable wore vory imperfect. Electrical engineers 
naturally looked to chemists for the improvement of 
primary and secondary batteries, and the progress 
Hindu in this direction at present was lamentably 
small. 

The methods of generating electricity for lighting 
purposes were explained, and the various classes of 
dynamos wore described, together with the devices 
employed to make these machines .self-regulating so 


DISCUSSION. 

Mr. Simpson said : Ife always had been surprised 
at the blind support given by the public to all sorts 
of electrical schemes, more especially in connection 
with accumulators. Sir Wm. Thompson had pointed 
out that in charging and discharging these latter 
there was a loss of power of about 25/ ; and in the 
case of tramcars propelled by them this loss even 
amounted to 50/, without any counterbalancing 
advantage. Dynamos too seldom gave a return of 
more than 85/ of the power expended. He would, 
however, be glad to see the large dynamos in use 
mentioned in Mr. Holmes’ paper, lie had himself 
gone to some expense in electrical experiments on 
caustic soda, but the want of a diaphragm capable 
of withstanding its action caused the experiments to 
he abandoned. 

The Chairman asked Mr. Holmes if electric light¬ 
ing had made commercial progress. He thought flmt 
in the future, electricity would play a part in chemical 
operations in spite of the unfortunate experience of 
workers like Mr. Simpson. A member, who had 
visited some electrolytic works in London, had been 
favourably impressed with wlmt ho saw there. 
.Messrs. Siemens had also lilted up plnnt in (Jernmny, 
by which electricity did the work of scrap-iron in the 
wet-copper process, but the largo capital outlay 
required had hitherto prevented its adoption for that 
purpose in England. Ilo lmd also read lately of nil 
improved primary battery, of a portable nature, 
capable of supplying light on a small scalo. 
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Mr. 'I'i io.Mi’s (in' suggested the use of aluminium in 
primary liattcries. Jly tlie aetion of caustic soda a 
very considerable temporary cHect was produced, but 
the rapid destruction of the metal had hitherto stood 
in the way of complete success. 

-Mr. Holm its, in reply, said that recent experience 
had hardly confirmed the anticipations formed with 
regard to accumulators. He had calculated that 
18,000 tons of accumulators would be required to 
take the place of engines of 3000 horse-power in the 
case of Atlantic liners. With tranicars the case was 
better. To work a tramcar for live hours, a ton 
weight of accumulators would be needed, and would 
replace, say, two horses. To this must be added the 
weight of the dynamo, which was comparatively 
small. There was no reason why a tramcar should 
not carry storage batteries sullicicnt to propel it for 
three or four hours, and this had often been tested in 
practice in London and elsewhere. As to cost, 
a steam-engine was far more economical than 
horse-traction. Suppose that a steam-engine were 
put down at the tram stables to accumulate the elec¬ 
tricity, they could change batteries as ntiiekly ns 
horses—even more so, were they to ndopt the simple 
expedient of running the accumulators in trams 
under the cars. 

Mr. iSi. mi* sox : Would not compressed air do bolter? 

Mr. Hoi-mks: The cost of plant had prevented 
this having a fair trial up to the present. Then, in 
Liverpool, see how the tramways were laid, and the 
cruel strain put upon the horses to start the cars, the 
latter of which would be obviated by the use of elec¬ 
tricity. Mr. Simpson wished to know what horse¬ 
power would be required to work these large dynamos. 
Tho largest in Liverpool now was at Messrs. Tait’s 
sugar refinery, and showed to what perfection these 
engines had been brought, for it started a month ago, 
had worked continuously ever since, and was in per¬ 
fect order now. lie thought that a machine capable 
of running (100 lights would soon be made. Messrs. 
Siemens would have in the inventions Exhibition 
tlireo dynamos, each producing 300 lights and driven 
direct by three pairs of high-pressure and low-pressure 
engines. In practice about eight lights could be run 
per horse-power. Regarding the commercial side of 
electric lighting, taking for granted that tiic steam- 
engine is about as good as it can be, and that water 
is to bo had for tho pumping, then the dynamo would 
utilise about 90% of the power, and no better titan 
that could lie done. As to the mains, there must be 
a central station, from which they should bo laid so 
ns to annihilate distance as much as possible. Edison 
bad tried un ingenious plan called the “ three-wire 
system,” but in Liverpool it would be necessary to 
ndopt the “ parallel system ” for simplicity’s sake. 
Even with this occasional breakdowns occurred, as in 
everything where dependence had to be placed on 
inexperienced persons. As to the incandescent lamp, 
he beliovcd it lind a great future, but there was great 
scope for economy yet. Tho cost per light could bo 
reduced to one-half of that formerly incurred. 
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on Friday, Juno 5, by a Convorsaziono, in tho 
University Collego, Nottingham, which attracted a 
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numerous assemblage. In the CliemiiMl Laboratory 
was placed a series of exhibits collected by the various 
members of the local committee, illustrating some of 
the industries comprised in the .Society's programme, 
and which included various methods of lighting by 
gas and electricity, coal-tar and other colours, analyti¬ 
cal and optical apparatus, and many other objects of 
chemical and scientific interest, all of which reflected 
great credit on their exhibitors. 

At eight o'clock an inaugural address was delivered 
by the Chairman, Professor Clowes, in the large 
lecture theatre of the College. 

Professor Cr.owKs said : It falls to my lot, as the 
present representative of the Nottingham Section of 
the Society of Chemical Industry, to address a few 
words to you this evening. And speaking, as f do, 
not- only to members of this young, and I trust 
vigorous Society, but to friends who have honoured 
us with their presence, my lirst duty is certainly to 
give to our guests in the name of the Society a most 
sincere and hearty' welcome. Wc will venture to hope 
that many of you will, at future gatherings of this 
kind, have exchanged your present condition of 
guests for that of entertainers—a change which our 
Secretary will, l am sure, do his utmost to facilitate. 
And now,speaking to a gathering of friends interested 
in the progress and welfare of chemistry and of 
chemical industries, and met together in this capacity 
probably for the first time, and in a somewhat infor¬ 
mal manner, L trust you will allow me to depart from 
tho formality of an ordinary President’s inaugural 
address, and to state to you in a brief and simpio 
manner our reasons for starting this Society, and the 
directions in which we hope and expect that it will 
be useful to Nottingham and the surrounding towns 
and district. History tells us that in early times 
men worked most iudefatigably, but in a somewhat 
haphazard manner, to improve and discover various 
processes of manufacture ; their main object being, 
not so much the discovery of the secrets and laws of 
nature and the benefit of mankind, ns the improve¬ 
ment of their own finances. Tn later ages many men 
of energy and intellect have placed before themselves 
in their labours a more lofty and less selfish aim ; 
they have spent themselves in attempting to learn 
what are the unchangeable laws of nature. At first 
sight it might appear that these two classes of 
workers had little in common ; and, unfortunately', 
this opinion has always in sonic degree existed,—the 
natural philosopher engaged in prosecuting his re¬ 
searches being almost contrasted with the energetic 
and intelligent manufacturer endeavouring to im¬ 
prove and discover processes ; or, as it is put in the 
present day, the l/icmvliail man is too often con¬ 
sidered to be out of touch with, and to have nothing 
iu common with, the practiml man. It must, how¬ 
ever, be very evident to tlioso who will carefully 
consider the case, that the interests of both these 
classes of workers are to a great extent identical : 
thus,only can the practical man work most surely, 
mostr directly, and most economically when lie 
works with a knowledge of nature’s laws ; equipped 
with this knowledge also, ho is iu a better position to 
insure advance ami improvement. Wo are told 
on the highest authority that England is suffering 
iu competition with somo of her Continental neigh¬ 
bours, by not appreciating as fully ns they do tho 
advantage of blending theory with practice, and tho 
necessity of the co-operation of the scientific and 
practical man. hi what way it is best to blend iu 
chemical training the scientific and tho technical ele¬ 
ments, will certainly be debated in our now Notting¬ 
ham Section of tho Society of Chemical Industry, as 
it lias been already discussed iu many other similar 
societies in this country. 1 may therefore leavo this 


j subject for the present, with the remark that it is 
one of paramount importance to the success of this 
town, and of the greatest interest to me personally 
in my capacity of a chemical teacher in your midst. 
Rut fortunately there are already in Nottingham and 
its neighbourhood men who fully appreciate the im¬ 
portance of enabling the rising generation to engage 
in our important industries with a knowledge of the 
scientific principles which underlie them, and who 
desire to aid this enterprise by every possible menus ; 
there are also not a lew who have already passed 
through a very creditable .scientific training in this 
building or elsewhere, and wc have several gentle¬ 
men here this evening who are carrying on large and 
important industrial enterprises with a sound know- 
i ledge of seientilie laws and principles. Represcnta- 
j tivo men of these various classes have agreed that by 
associating themselves together, and bringing forward 
for discussion matters of novelty and importance, 

| much may bo done towards mutually aiding ami 
j informing one another, and towards arousing and 
' stimulating a desire for the advantageous blending 
of theory with practice. Nottingham has already 
societies of a scientific character. The ono which 
appears to be most nearly allied to our own is that 
known as the Chemists' Association. Its main 
object is, I believe, to secure eflicicut training to 
tho pharmaceutical apprentices of this town, and 
those who best know the important and necessary 
work it is doing will most earnestly support this 
Association and endeavour to secure its permanency. 
Rut it will be evident to yon that our Society should 
embrace many applications of chemistry besides 
pharmacy, and should gather in the trained and 
experienced ns well as the student nml the novice. 
There is then, ns far ns I can see, no existing asso¬ 
ciation in this district with which we shall compete, 
whilst there are several societies, many members of 
which we should embrace. In comparison with the 
largest industrial centres of this country, Nottingham 
of course docs not contain a numerous population, 
but the size of our town is decidedly respectable; 
it lias increased considerably of late, nnd wo are 
loyal enough to believe it will yet increase milch 
moro largely. Still, the question has been asked, 
Can wo maintain a Section of the Society of 
Chemical Industry I 1 am sanguine enough to say 
undoubtedly we ought to do so, and that wo will 
certainly make tho attempt. But fortunately wc 
have tins great advantage, that we can start in con- 
! ucction with a large nml important Society already 
! organised, which will aid us financially, by its pres¬ 
tige, and still more by furnishing each of our mem¬ 
bers with a monthly Journal, which is unequalled ns 
a record of tho industrial chemistry of the civilised 
world. This Society further accords to each member 
of the Nottingham Section tho privilege of attending 
its own meetings in London, ns well ns the sectional 
meetings in other large towns in tho United King¬ 
dom. Wo aro therefore members of a largo con¬ 
federation, whoso object it is to study, discuss and 
record the improvements and progress in applied 
J chemistry, nnd in all matters related thereto ; and 
L need not point out to you how greatly this may 
further our own personal ends, and, better still, how 
it may promote the cllbrts now being made to pro¬ 
mote and maintain tho .supremacy of this country in 
tho ninny industries involving tho application of 
chemistry. For personal, ns well ns for patriotic 
reasons, this Society lias therefore powerful claims 
on your co-operation and support. Some of you 
may ask what industries in tho Nottingham district 
are capable of lioing advanced by a knowledge and 
application of chemical principles, Well, really tho 
dilliculty in answering this question arises rather 
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from the doubt ns to which industries can fairly be [ 
omitted. However, to name some of the principal, 
wo have the manufacture of gas and the utilisation 
of its residuals, the bleaching and dyeing processes, 
colour making, pharmacy, brewing, baking, tanning, 
iron smelting, coal mining, and, as I have already I 
said, a host of others in which chemical knowledge j 
'must he of great advantage. Hut whilst chemical 
principles are thus widely applicable, it will be j 
readily granted that applied chemistry cannot be ■ 
divorced from scientific chemistry, from physics, and 
from mechanics, and we therefore invite and wel¬ 
come into our Society those who can host aid our 
discussions from the physical and mechanical side, 
although our discussions will probably mainly 
he on applied chemistry. And f therefore do 
not hesitate, in the name of the Society, to 
invite communications of a purely scientific character, 
as well as papers on applied physics and mechanics. 
Our vast metropolis may support separate and dis¬ 
tinct associations of scientific chemists, industrial 
ehemists, scientific physicists, telegraphic engineers, 
and civil and mechanical engineers, all more or less 
distinct in their objects, hut also more or less merging 
into one another. Such a sub-division would he at 
present impossible in our own town ; but may we not 
fairly embrace in our .Society of Chemical Industry 
the consideration of matters chemical, mechanical 
and physical, whether in a purely scientific way or in 
their applications, and make the Society for this 
town at least representative of what we may term 
tlie industrial sciences? Surely this blending of aims 
would be desirable. With regard to the advantages 
of association, few of us need any information. In 
one sphere or another we must surely have felt the 
wholesome emulation and .stimulation derived from 
mingling with those of kindred aims anil pursuits, 
especially when the common aim is that of ad¬ 
vancement and improvement. And here let me say 
a word respecting what, to some, may appear a 
fatal hindrance to sucli association amongst those 
who are engaged in n keen competition and rivalry 
in their industrial pursuits. It is frequently urged 
that important trade secrets may bo divulged, to the 
detriment of the individual, amt to the advantage of 
his rival. True science 1ms no secrets; the aim of 
the scientific limn is to learn fresh truth, and to scatter 
it broadcast. On this side, therefore, you must be 
gainers by association with men of.scientific training, 
thought, and habit. And surely, regarding special utt- 
patented processes, our very interests would for the time 
keep us silent. There are few of us who have not fre¬ 
quently to harbour a secret; and if we are successful 
indoiiigso elsowhcre, why not in ourCheinical Society? 
It cannot be maintained that tho advances in in¬ 
dustrial science are invariably or even mainly for any 
length of time in this secret state ; and if wo help to 
keep each other informed of tho open and published 
advances, and develop by discussion their important 
bearings, we shall find plenty of most important and 
useful occupation in our meetings. May wo not also 
look for mlviintngo from tho association of teachers 
with old students, both gaining thereby ideas of tho 
practical and broader application of scientific Jaws 
and piineiples. 

'Pile wholu .Society of Chemical Industry assembles 
every summer alternately in London and in some 
important provincial centre of industry. These 
gatherings servo partly us conferences, hut they also 
enable members to visit important works of various 
kinds, and of tho most approved and modern types. 
Last year a most important visit was mnde to the 
industries of tho Tyneside. This year tho meeting 
will he held in London in next July, and will naturally 
find its quarters in the neighbourhood of tho Inven¬ 


tions Exhibition, in which not a few members of tho 
Society are exhibitors. This will doubtless prove an 
attraction. It is hoped that the members of our local 
Section may be able to obtain in their own district 
tho practical education given by visiting model in¬ 
dustrial works ; and an attempt will be made, from 
time to time, to organiso suck a system of jiehl 
instruction, as tho naturalist would term it. We 
shall be thankful to receive invitations from the pro¬ 
prietors and managers of large works, and shall quito 
appreciate their kindness in allowing us to see of 
their best. And now I have placed before you our 
ideas regarding the infant, at whose formal christening 
you are present this evening. If yon like his looks, 
and think lie shows promise of developing into a 
useful member of society, do not stand aloof; but, by 
constantly showing the interest you have evinced in 
his cradle days, aid his growth into a strong and 
useful member of your community, and give those of 
us who look upon tho babe with proud and partial 
eyes of parents and sponsors, reason to rejoice over 
his rapid development and useful career. 

On the motion of Mr. Lkwis T. WniotiT, a vote 
of thanks was passed by acclamation to Professor 
Clowes for his nule address, and to the Chairman and 
Committeo of the College for their courtesy in grant¬ 
ing the use of the building. 

After the address, Mr. Lkwis T. Which? described 
in detail the various gas lighting arrangements shown 
in the laboratory, and exhibited a scries of models of 
gas works and processes. At the same time Mr. A. H. 
,Simpson was explaining in another part of the build¬ 
ing systems of lighting by electricity, illustrated by 
various types of dynamos and lamps, both arc and 
incandescent. 

Addresses on Tussur Silk, by Mr. T. Wardi.k ; on 
Luminous Taint, by Mr. J. H. Colkman ; and on 
Dyeing and J’.lcacliiiig Processes, by Mr. R. Li.oyi> 
Wii itki.ky, served to complete the interest of a most 
enjoyablo evening. 
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I—GENERAL PLANT, APPARATUS, AND 
MACHINERY. 

Ebullition of Water considered in regard to .‘ileum 
Engines. It. Wultlier-Memiier. Hull. Sue. 1ml. 
Mill house, 1SS5, 113. 

Tins is a discussion of evidence from various sources 
as to the cause of boiler explosions. Tho ebullition of 
water, from this point of view, 1ms been investigated by 
Douny (Ann. Chilli. Tliys. [3J, 10, 177. lS-iO), Diifour 
(Archiv. Jiililiothequo Univ. iSO-J, and l’ogg. Alin. [5], 
4), Knyscr (ZeitH. Verein. Dent. Ing. 9 and 10), Colin 
(Ibid. 14), mid Gerncz (Ann. Chilli. Tliys. [f>], 4). Hy 
their experiments two main results ato established;— 
(1) for tho production of tho phenomenon of tho super- 
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heating of water, the condition of perfect repose of (lie 
liquid mass is indispensable ; (2) the presence of minute 
quantities of gases is sullicicnt to maintain a normal 
ebullition. These considerations are applied in an ex¬ 
haustive discussion of the conditions ot ebullition in 
steam generators of the various types now employed, 
which, the author shows, arc such as to practically 
exclude the possibility of superheating, lie maintains, 
011 the other hand, that boiler explosions are referable 
either to dofecls in materials or construction, or to want 
of observation of necessary precautions.—0. 1'. (J. 

Oil the Construction of lloilcr Chimneys. 1*. llulli. 
Cliem. Zcit. 9, 992. 

A DISUSED chimney, 20 metres high, 0'5 metre lower, : 
and 0'33 metre upper diameter, was connected with a 
boilerS metres long, PU metre diameter, with an inner I 
tine Ofi metre diameter, the total length of Hue being 
about 30 metres. The chimney was found iuellicicut, 
and a new one was built, the length of Hue being 2!) 
metres, and the width at least 0 - 05 metre square. 
AVith tho increased dimensions of Hue, a chimney 12 
metres high was found to be fully equal to the former 
chimney of 20 metres, and when it reached 10 metres it 
was again tested and found fully ellieient; the smoke 
being white, free from soot and Hue dust, aud the heat¬ 
ing ell'cet of the boiler excellent. The coal used was 
also reduced la to 20 per cunt. The damper was only 
required to bo one-quarter open. The principal factor 
therefore) to be considered is not only tho height of 
a chimney, but also its proportional width. High 
chimneys are, on the whole, too narrow, and it would 
bo useful to determine tho most elleetive relation of 
height to width in the construction of chimneys. 

-.1. 11. C. 


Improvements in the Croces* of mid Apparatus fur 
Producing Cold. J. II. Johnson, London. From 
J. C. Itossi, IJ.S.A. Eng. I’at. 3777, June 10, 1SSI. 

The apparatus consists of a series of two or more concentric 
annular vessels, provided with stirrers, the outer vessel 
containing the vessels of water or the liquid to be cooled. 
Nitrate of ammonium, equal in weight to the water in 
the vessel, is dissolved in the innermost vessel with 
agitation. The solution of the salt may be recovered 
by evaporation. The cold in the liquid finally dis¬ 
charged is recovered by causing it to cool either air 
or water to be used in the various parts of the machine. 

—Cl. C. II. 


An Improved Non-conducting Composition for Protec¬ 
tion Against Heal. S. P. Wilding, London. From 
Worth A - (Jo., Ludwigshafun, Cicrmany. Eng. Pat. 
U0G3, June 17, 1SS4. 

The inventors aim at producing a non-conducting com¬ 
position, the bases of which is granulated cork, in a 
condition in which it can be painted or cuatcd on to the 
surfaces it is intended to protect. Such a composition 
is light, tough, highly elastic, and a very bad conductor 
of heat. They proceed as follows :—10 parts well-loosened 
asbestos fibre is mixed in a wet condition with 150 parts 
fossil meal, to which has been added 3 parts clay and 2 
parts solution of soluble glass; the whole is intimately 
mixed with 130 parts of disintegrated cork. The mix¬ 
ture is dried quickly at a temperature of 100°, ami the 
cakes ground line. When tho composition is used it is 
mixed with water into a thin paste, and applied to the 
heated surfaces with a brush. The patentees claim the 
manufacture of a non-conducting composition substan¬ 
tially as described.—(J. (J. 11. 


Apparatus fur Drying in Vacuo. II. J. Haddan, Lou¬ 
don. From E. Passburg, Moscow. Eng. Pat. 1007 
February 12, 1883. 

The apparatus described in this specification is an im¬ 
provement on that described in a former specification for 
effecting tho same work. Tho vacuum vessel is a hori¬ 
zontal cylinder, steam-jacketed on the exterior, and also 


heated in the interior by an annular cylinder capable of 
being healed by steam and revolving on trunnions. The 
exterior of the annular cylinder is prm bled with arms 
for the agitation of the material under treatment. The 
untreated material is fed into one end of the cylinder 
from a vessel which is isolated by a valve, when neces¬ 
sary, so that the introduction of fresh liquid does not 
destroy the vacuum. The evaporated material is re¬ 
moved from the other end on the apparatus by a similar 
appliance, so that the working is continuous aud without 
a break. The whole apparatus and its several details is 
covered by six diHerent claims.—(J. 0. J1. 


II.—FUEL, GAS, AND LIGHT. 

Observations upon a Proximate Constituent of Coal. P. 

F. Iteinsch. Dingl. Polyt. J. 256, 224. 

I.s' the course of recent observations 11(1011 the microscopic 
structure of coal, the author found tlmtalkaliue solutions 
dissolved out a certain constituent, leaving a large pro¬ 
portion of insoluble matter morphologically unchanged. 
The nature of the soluble constituent is now further 
investigated. Uy boiling coarsely-powdered coal with 
strong potash solution, diluting, and allowing to stand 
at rest for some time, a sediment is deposited, which 
contains the insoluble constituents, and which is suitable 
for microscopic examination. The supernatant, opaque, 
dark brown liquor is passed through a filter, saturated 
with a dilute acid, and the solution nut on one side. 
After a short time a voluminous jelly-like mass of dark- 
brown colour will have settled down. The precipitate 
so obtained shrinks to one-tenth of its original volume 
when dried, is unaffected by concentrated sulphuric, 
nitric, and hydrochloric acids in the cold, is attacked 
by warm nitric acid with evolution of nitrous fumes, 
dissolves gradually and completely in ammonia solution, 
burns without swelling up when heated on platinum 
foil, leaving a slight residue, and evolving a small amount 
of ammonia. I 11 the ordinary yields of the bituminous 
coal scams (if .Saarbeck, Buhrbeek, liclgium, Silesia, 
Bohemia, Newcastle, Pittsburg, Indiana, Illinois, in so- 
called “whitecoal”nndTasmunite, the author has either 
failed completely to detect this soluble constituent by 
the above process, or has found it to be present iii 
amounts certainly less than one per cent. In the leaf 
or paper-coal of the carbon formation of central itussia, 
this amorphous constituent has up to the present been 
found to occur most abundantly, several experiments 
giving S3 to 93 percent, of insoluble matters, and 13 to 
3 per cent, of the amorphous body soluble in alkalis, and 
precipitated from the alkaline solution by acids. This 
substance likewise occurs in the bituminous coal from 
-Melschowk, which contains about 10 per cunt, of the so- 
called “ soot-coal,” and the author considers it probable 
that it is present in many coals, but in such a form that 
it cannot be isolated bv the action of alkalis alone. 

— \V. \). li. 


The Utilisation of Cuke-dust. P. Koehler. Cliem. 
Zeit. 9, 72(1. 

The dust, left in gas retorts after withdrawing the coke, 
or accumulated at the bottom of long-standing coke 
heaps, when mixed with one-fourteenth its volume of 
soft clay, subjected to strong pressure and dried in the 
air, forms hard blocks of good combustible material, 
which may be transported without breaking up.—J. 11. (J. 


Improvements in the Manufacture of Uas applicable for 

Jlcutinij J’urpuscs. Michael Cuhun, Brussels. Eng. 

Pat. 11,335, August 15, J SS I. 

Tilts is a process for the production of puro carbonic 
oxide gas by passing pure cuibouie acid gas through 
coal or other solid fuel m a chamber externally heated. 
This chamber is built in three parts, the lowest being 
designed to hold the ashes and scoria;, the middle one, 
wherein tho conversion of tho carbonic acid mainly takes 
place, and an extension, as it were, of this above for tho 
introduction of coal, etc., aud carrying oil'of the evolved 
gases. Tho middle part, where, of course, the heat is 
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most intense, is of tire-clay; the other two of cast-iron. 
When the carbonic nci<l is conducted into the glowing 
fuel if is not only converted into carimnie oxide, hut it 
nlso a-sists in carrying oil' the hydrocarbon vapours and 
ammonia there disengaged. A good deal of the tar 
deposits on the cool fuel in the higher part of the gene¬ 
rator, so that only the more volatile products escape 
with the carbonic oxide gas. These may be recovered 
by the usual means, in addition to which a passage 
through chloride of calcium solution is recommended to 
remove the ammonium carbonate. The pure carbonic 
acid used in this process is obtained by the combustion 
of the heating-gas, by subjecting the gaseous mixture to 
the pressure of one atmosphere in the presence of water, 
which under these circumstances absorbs l'lSo times its 
bulk of carbonic acid, against O'OIU lime its bulk of 
nitrogen. The absorption is cliented in a closed water- 
conduit, so constructed that the stream of water passing 
through it rises in one place to a height of at least forty 
feet above the level of the main body of the conduit. 
'This column of water maintains in the horizontal portion 
of the conduit a minimum pressure of I atmosphere. 
From this elevation the water, having yielded up its 
carbonic acid, is brought down again, and kept ill con¬ 
tinuous circulation. It will llms be seen that the water 
in the lower portion is subject to a sullicient pressure to 
C'lleet the separation of the carbonic acid and nitrogen. 
The latter passes away into the air by a pipe leading 
upwards from the conduit; this pipe, of course, being 
high enough to allow the required pressure to be main¬ 
tained in the conduit. Circulation is kept tip partly 
by the injection of the gaseous mixture, which it 
is desired to separate, and partly by a revolving screw. 
As the water moves upwards in the raised portion 
of the conduit it becomes subject to a reduced pressure, 
and the carbonic arid is disengaged. It is then 
collected hy suitable means, and used as above for the 
production of carbonic oxide. The inventor gives ligures 
showing hy this process a saving of 74 per cent, on coke, 
and lid per cent, on coal. Another most important 
advantage is that siiHieient heat is generated by this 
pure carbonic oxide to enable a hot blast of air to be 
dispensed with under practically all circumstances. 

_—A. It. D. 

Jm/irornmcnts in the Trail matt of I'clro/cum. I,. A. 
(■mill. From Mrs. T. N. Flcscli, Annwcilcr, (!cr- 
maiiy. Fug. I’nt. I2,-I~>7, September Mi, I SSI. 


lateral openings for the passage of the gas. Around the 
pipe are placed perforated plates, inclined at such ail 
angle that the streams of gas impinge against the edges 
of the holes, and are roughly broken up. The gas is also 
washed here by a stream of strong amnioiiiacal liquor 
trickling down the inclined plates. Surrounding the 
inclined plates, and arranged in concentric rings, arc a 
scries of vertical plates, perforated with holes increasing 
in size the nearer they are to the inclined plates. These 
vertical plates are fastened to the main vessel at the top, 
and stand on chairs or supports at the bottom, being 
luted with the strong amnioiiiacal liquor. After the gas 
has passed through all the rings of plates, it leaves the 
chamber hy a suitable exit hole. The amnioiiiacal 
liquor is fed in hy a self-acting distributor.—A. It. 1). 

lm/irni:ciiiaits in Ciits Producers. C. T). Abel, London. 

From I''. Siemens, Dresden. Fug. Fat. 11103, March 

10, 1SS5. 

Tilts invention applies to those gas producers wherein 
combustible "uses are generated by the passage of a 
limited supply of air through incandescent solid fuel. 
Ordinarily the hydrocarbon gases evolved are so mixed 
with carbonic oxide that it is impossible to economically 
treat the mixture for tar, ammonia, etc. Uy this inven¬ 
tion the gas producer is arranged in compartments which 
approximately separate the zone where hydrocarbons are 
evolved from the carbonic oxide zone. 'The hydrocarbons 
may thus be drawn away and washed for tar, ammonia, 
etc., or brought back through the incandescent fuel, or 
through the outlets for carbonic oxide, and be converted 
j by the heat into permanent gases. Of course, this eon- 
i version might be attained hy conducting the heavy 
j hydrocarbon vapours through a separate furnace. It is 
I aiso proposed to arrange the upright air-supply nozzle in 
•! a column of brickwork, and to provide it with a cover or 
\ plug having openings for the distribution of the air-blast 
I in any desired direction. The specification is nccotn- 
! piuiicd by jdans showing how the invention may be 
! applied to the principal forms of producers in common 
j use.—A. It. D. 

I III.—DESTRUCTIVE DISTILLATION, TAR 

PRODUCTS, Etc. 

On l'scmlu-cumcmtl. K. Aitwcrs. Her. 17, 2!)7G. 


To a litre of petroleum is added oOOgrtu. of green vitriol, 
and llii! mixture is boiled for twenty minutes. This 
takes place at a temperature above 100“ (). The liquid 
is now separated from ihu hard mass formed during the 
boiling, and mixed with twice its volume of petroleum. 
This yields a clear product without smell, which may be 
burned with safety, and gives a clearer and brighter 
light than ordinary petroleum.—A. It. I). 

Jm/ir;irrmails in Firc-liijltlrrs. H, (1. I h ewer. From 

Camille Navarre, Oapcllu an llois, Melgium. Fug. 

Fat. lo,07-’, November Ifi, ISSl. 

J)nV breeze, dry pilch, resin, petroleum, straw, refuse of 
(lux, sawdust, clops of wood and cork, or other easily 
combustible materials, preferably in the proportion of 71 
percent, of resin, la percent, of petroleum, and 14 per 
cent, of the other materials, are formed into a paste and 
moulded into suitable forms. Drawings are given of 
the shapes preferred. The lighters are bored with one 
or several holes to produce a current of air, that the 
combustion may be certain, whether the lighter be or be 
not covered with coal. For better ignition, wicks of 
some iutlammablu substance are provided.—\V. D. H, 

lnijironancnls in A/tjuiriilus fur 1‘urifninii Coni (Ins. 

A. Dempster, Hlinml, Vorkshire. Fug. Fat. 2101), 

February 14, ISSu. 

A VKSSUI, of suitable size, shape, and material, standing 
preferably just after the condenser, is lilted with a pipe 
which enters at the bottom and extends to the top, its 
upper end being closed. This pipo has four or more 


Tut-: compounds described were obtained from psctido- 
cuiucuol C,dl,(CII:,):,.OII [I, 3, 4, (ij (Her. 11, 21) and 17, 
2070). Trimethylortho-oxybenzaldehyde, 

C 0 ll(CiIsL.OIlO.O!l [I, 3,4; a; G] 
was prepared, according lo lteinier-TienmiiiTs method 
(Her. 1), S24), by dissolving equal weights of st-cumeuol 
and caustic soda in ot) parts of water, and adding 
gradually one part of chloroform, the mixture being 
heated on ihu water bath for three or four hours. The 
yellow liquid was acidilied with hydrochloric acid 
and hydrolysed. After digesting Ihu distillate for four 
hours * with dilute alkali, a clear brown substance 
remained, while the liltratu w lien acidilied deposited a 
yellow precipitate, consisting of a mixture of unaltered 
ihcuol and oxyaldchyde. The substances wero separated 
>y fractional crystallisation from alcohol, in which the 
oxyaldchyde is but slightly soluble. The pure substance 
crystallised in yellow needles, melting at 105-101!.“ It is 
insoluble in water, but dissolves easily in ether, chloro¬ 
form, and glacial acetic, acid. It forms a mirror with 
nmmuuiucur silver solution. The chloroform reaction 
gives only ortho and para compounds, anil ns the hitter 
is impossible in this case, the constitution is proved. 
The oxyahlehydo exhibits all the properties of an ortho 
compound. Thu brown residue insoluble in dilute alkali 
crystallised readily from alcohol in long lustrous prisms 
and tables, melting at !)S-U!)“. It is insoluble in cold 
water, moderately soluble in alcohol ether, chloroform, 
and acotie acid, its composition was found to bo 
C„,1I„CIA), but its constitution was not. ascertained. 
The formula O 0 ll((JlI a bCllCl 2 .Ull appears unlikely, 
on account of the great stability of the substance with 
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alkalis. It is more probably a diehloromethyl ether of 
pseinlo-cnmcnol, C 0 lL((Jii 3 ) 3 .OCHCL. 

Mctumononitropscmto-cnmcnot nitric other, 

C„H(CH 3 )jNO;.OXO.. [1, 3, 4; 2; G], 

One part of 0-cumcnol was dissolved in G parts of cold 
fuming nitric acid, and the solution was poured into 
water. The yellow solid was pressed between filter 
paper and washed with cold alcohol. It crystallised 
from ether in lustrous rhombic tables or prisms, inciting 
at 84“ with decomposition. The substance was analysed. 
It is insoluble in water, slightly soluble in cold alcohol, 
ether, and ncetic acid, hut readily soluble in chloroform. 
It forms a red solution, with caustic alkalis, lmt under¬ 
goes decomposition, tor on addition of hydrochloric acid 
a yellow body is precipitated, and nitrous fumes are 
evolved. The precipitate, however, still contains nitro¬ 
gen; hence the two intro groups are dillerently combined, 
and probably the hydrogen in the hydroxyl group is 
replaced by NOo. 

Mcta-amiilojtacndo-cumcmit, 

C..H(Cl11-.011. [I, 3, 4 ; 2 ; GJ. 

A solution of the nitric ether in glacial acetic acid was 
reduced with hydrochloric acid and tin, when hydrogen 
and nitrous fumes were evolved. The tin was pre¬ 
cipitated, and the filtrate evaporated, when the hydro¬ 
chloride of the base separated in yellow-brown crystals. 
The base was precipitated frum a solution of the hydro¬ 
chloride as a white substance which turned brown in the 
air. It was found to be identical with Liebcrmann’s 
oxycumidine prepared from pheuylnzo-cumcmd (Her. 17, 
88 G). The substance does not form an anhydro-com- 
pound, hence the hydroxyl and amido groups are probably 
in the meta position. 

DinUrojiscnt/o-citmcnol, 

C e (CII 3 ) 3 (NO a )jOH [1, 3, 4 ; 2, 5; G], 

When 5 to lOcc. of concentrated alcoholic ammonia are 
added to a gram of the nitric ether, the latter is dissolved 
with evolution of heat, but line needles arc soon deposited. 
Tho ammonia was neutralised with hydrochloric acid 
and the substance crystallised from alcohol. It formed 
yellow crystals, melting at 110'. It is insoluble in cold 
water, but dissolves easily in alcohol, ether, chloroform, 
and acetic acid. It deflagrates when heated above the 
melting point. It dissolves in aqueous alkalis without 
change. 

Dipseiidu-cimicnul or hcxuinethyUiphcnol, 
01l.(Cn 3 ) 3 IlC u -C’olI(Clf 3 ) 3 .OIf. 

In the preparation of pseudo cumenol a black-brown 
resin was formed, which was not volatilised by the steam, 
llv treating the resin with alcohol, white crystals were 
obtained, which, when recrystallised from acetic acid, 
incited at 172“. The same substance was obtained by 
Hofmann from the resin formed in the preparation (if 
pscudo-cumcnol ether from pseudo-cumidine (Her. 17, 
1918). The product dissolves in alkalis without decom¬ 
position. The yield was only 2 .J per cent, of the 
ih -pseudo-cumidine employed, but Hofmann has obtained 
a similar compound by treating the tetramethy I phenol 
with potassium bichromate and acetic acid. In the same 
way the author obtained dipsciido-cumenol by the oxida¬ 
tion of 0 -cumcnol, 

Dipseudo cumcnol melhylclher. The two substances 
were further identified by introducing methyl groups by 
means of caustic potash and methyl iodide, but the 
analyses left it uncertain whether the mono or dimethyl 
compound was formed.—,S. Y. 


Separation of so-culled a-Lutidiue. A. I.adeuburg and 
• (J. !•'. Hoth. iier. 18, 918. 

The authors recently described tho separation of a 
lutidiue from commercial picolino ; they now announce 
tho isolation of a second lutidiue from animal oil, ladling 
from 1G0' to ISO’, obtained from Kahlbaum. Tho oil 
was fractionated into four portions, the lowest boiling 
between 158’ ami 1U0“. From this fraction two lutidincs 
were separated, the lirst by means of mercuric chlorido, 
tho second with ammonium molybdate. Tho lirst of 


these is described, lty the addition of mercuric chlorido 
to a strongly acid solution of the mixed hydrochlorides, 
a flocculcnt colourless precipitate was obtained. The 
substance melted at 125°, dissolved in hot water, and 
crystallised on cooling in white needles, melting at 130“. 
The formula was found to lie C 7 H.|XHCI,2HgCI_.,iHA 
The base, liberated by caustic potash, boiled at 157“ It 
is more soluble in cold than in hot water, and dissolves 
in all proportions in alcohol and ether. The odour 
resembles that of fresh-cut cucumber. The formula is 
C r !I.jN. It is not coloured red either by concentrated 
hydrochloric acid or by benzoyl chloride. The crystalline 
platinum and gold salts were prepared and analysed. The 
oxidation of the lutidiue was ellectcd by boiling it with a 
3 per cent, solution of potassium iicrninn<'nnatc. When 
the colour disappeared the liquid was allowed to cool, 
tillered, neutralised with sulphuric acid and evaporated. 
The potassium sulphate was precipitated by alcohol, and 
the latter distilled oil'. The silver salt was prepared, 
washed with cold water, and decomposed by sulphuretted 
hydrogen. On evaporation of the filtrate the acid was 
obtained in lustrous scales, melting at about 235" The 
formula was found to be <J-1J 5 X0* ll»0. It is, therefore, 
a pyridine dicarboxylic acid, and it is probably the a-y 
compound, identical with Hiittinger’s pyridine dicar¬ 
boxylic acid, Small quantities of impurities alter the 
physical properties of the acid very greatly, and a second 
prepaiation agreed very closely before careful purification 
with Weidcl anil Hcr/.ig's lutidiuic acid, which the 
authors believe to be also identical with theirs. Tho 
calcium, copper, lead, barium and silver salts were 
prepared. On heating the acid slowly to 245“ in a 
current of hydrogen, carbon dioxide amt y-pyridine car¬ 
boxylic acid were formed. The acid was obtained from 
the precipitated copper salt. When crystallised from 
hot water, it melted at 29G", but after sublimation nt 
303°. It was undoubtedly isouicotinie aeid, and hence 
the lutidiue and lutidiuic acids must he a -7 compounds. 
Five pyridine dicarboxylic acids arc now known with 
certainty:—I, quinolinic acid (a -j))\ 2 , ciiichomoronie 
acid ( 0 - 7 ); 3, a-lutidinie acid (a- 7 ); 4, /Mutidinic acid 
(a-a’); 5,isociiieliomuroiiiencid(/f-/*'ora-/f’J. The red net ion 
of the a -7 lutidiue was ellectcd by treating a hot con¬ 
centrated alcoholic solution with sodium. No smell of 
ammonia was observed. Water was added, and the base 
distilled over with steam. Tho hydrochloride was pre¬ 
pared and purified, and reconverted into the base. 
Thu a -7 hydrolutidinc boils at 140' to 142“, and is easily 
soluble in water, alcohol and ether. Its odour resembles 
that of the piperidine buses. Its formula was found to 
be U r Il|jX. The secondary nature of the base is shown 
by its compound with carbon-bisulphide and benzoyl 
cldoride. The hydro-chloride melts at 235“, and has the 
composition C-II 15 X.IICI. The hydrobromide and picrate 
were prepared, also the gold and platinum double 
chlorides. The authors have isolated naphthalene from 
the animal oil boiling above 170'.—S. V. 


Rotate. E. Hamburger and S. C. Hooker. Her. 18,102-1. 
CKltT.WJf facts observed by Kkstrand—viz., the reduction 
of rctistcnc-ipiinone to retene by menus of zinc dust, and 
the production of retene from rolistcnc-kelone, have 
induced tho authors to repeat their analysis of the 
qiiiiiunc, to which they had previously assigned the 
formula C M lI u Os. The resullsof tho later analysis shows 
this substance to have tho composition CmlfnA.., the 
discrepancy being attributed to its dillicultly combustible 
nature. This compound is, therefore, the qitinotie of 
retene, and not of the hypothetical hydrocarbon retistene. 
It yields, on oxidation with permiingnnnto solution, 
oxyisDpropyhliphonylciicketouccurbiixyiie acid, and di- 
phenyleuukoloiiccnrboxylic acid.—J. It. (J. 


On Nononaphthcnc. M, Koiiowalow. Joiirn, d. lluss. 
I’hys. Chcui. Ocsellsch. 18S4 [2J. 

Tuts hydrocarbon <J U 11 is has been separated from tho 
kcrosino of the rock oil of Hiilnclmny, as well as from 
Keilmtzky’s rock oil. It boils at 135“ to 1311’, and has 
tho spcciiic gravity 0 ‘ 78 Q 8 at 0° and 0'7052 at 20". It is 
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hydrazidc from /3-naphthoquinonc, hut is probably an 
isomeric hydrazine compound. 

It appeared likely that a similar difl'crcncc would he 
observed in (lie action of a - and /3-naphthylaniinc on 
diazo-compounds. The action of diuzo-compounds on 
a-naphthvlamine has been frequently studied, and there 
is no doubt that true azo-compounds are formed. Gricss 
and Meldola have nlso investigated the action of certain 
diazo compotinds on /S-naphthylaininc, but the nature of 
the products is not so certain. The researches of the 
author point to the fact that diazo-amido-compnnnds are 
formed oy the action of dinzo-cnnipoumls on /i-naphthyl- 
aminc. Hy boiling the products with acids nitrogen is 
evolved, ami /3-naphthylamine reproduced. This is (he 
case with the compounds prepared by Gricss and Mel- 
dola. These bodies are characterised by their yielding 
acetyl- and benzoyl-compounds, and on reduction they 
behave like amidu-azo-coiupounds, yielding a nnpli- 
thylenediaminc. 

i , hcnyldiazo-/J-miplithvlnmincC, oIl-NII N = N -C,II, 
was prepared by dissolving 20grm. crystallised diazo- 
benzene sulphate in 50cc. water and 50cc. alcohol, and 
adding an alcoholic solution of I4grm. /S-iinphlhyhimine. 
The red precipitate was reerystaliised from alcohol. It 
melted at 102° to 104°. It was not decomposed by boiling 
with alcoholic potash, or by solution in strong sulphuric 
acid. This solution has a line blue colour ; hydrochloric 
and acetic acids also give coloured solutions. When 
boiled with twenty per cent, sulphuric acid the sub¬ 
stance is dissolved with evolution of nitrogen ami 
formation of phenol and /3-naphthyluminc. The acetyl- 
compound C 10 lI r N(C»ll 30 )N = NC„Il a melts at 152° to 
153°, and is very stable. The benzoyl-compound melts 
at 102° to 103°. These bodies were analysed. 

The reduction of pheny!diazo-/t-naplithylaminc was 
effected by boiling its alcoholic solution with stannous 
chloride until the colour disappeared, or by treating it 
with zinc dust and acetic acid. The base was set free 
from the hydrochloride or sulphate by addition of sodium 
carbonate. It melts at til’, and is easily oxidised. The 
base has been described by Gricss. It is probably an 
a-^-comnound. The hydrochloride and sulphate were j 
prepared and analysed ; the composition of these salts is 
G 10 IL,(NII a ) 3 .2llGI, and G 1 „ll,(N!l a )..H 8 S0 4 . The 
picrate was also prepared. The acetyl-compound melts 
at 234°, and has the composition C 1( ,II <1 (NIIC.,II,0)j. 
The benzoyl-compound melts above280", and its formula is 

NH 5 .C 10 II 0 .NlI.C.ll.O. ^ 

On Xitroso-dcriraticcs of Aromatic Diamines. O. N. 

Witt. Her. 18, S77. 

Tilts paper contains some preliminary communications 
on the nitroso-amiiies corresponding to the nitroso- 
rcsorcins. liy adding to a cold solution of tetrn- 
mcthylmctaphcnyleucdiamiuu in an excess of dilute 
hydrochloric acid, a moderately dilute solution of 
sodium nitrite, a deep reddish-brown precipitate is 
formed, which by reervstaliisation from slightly acidu¬ 
lated hot water is obtained in a state of purity. It then 
forms dec]) garnet-red, almost black, lustrous needles, 
which in pure water dissolve with a claret-red colour. 
The analysis showed this body to bo the monohydro- 
chlorate of a mononitrosolctramcthylmctaphcnyleiie- 
diaminc, 

( N(f'll.i)c 

Cell, MGIELIICI 

(NO. 

Tho free nilroso base is prepared by adding sodium car- 
buimtu or hydrate to an aqueous solution of this body, 
and extracting the now orange-yellow solution with 
ether. On tho evaporation of the ether the base is left 
as a deep-brown, oily liquid, which gradually assumes a 
crystalline form. The aqueous solution of the nitrate of 
this base gradually decomposes, a reddish-yellow pre¬ 
cipitate, probably consisting of uiirotctrnmctliyl- 
pheuylenodiaminu, being formed. deducing agents 
quickly decolourise the solutions. Thu now nitrnso- 
compoiiud readily combines with amines and phenols to 
form colouring mutters of dillurcnt shades. Those 


derived from nauhthylnminc, naphthol, and resorcin 
exhibit a strong mioresccnce. The red salt described 
was likewise obtained by acting with two molecules of 
sodium nitrite upon one molecule of tho diamine, no 
dinilraso-campniind being formed in this case. The 
nitroso-group diminishes the basic properties of tho 
diamine; the latter forms stable salts with two mole¬ 
cules of hydrochloric acid, whereas the nitroso-compoiind 
combines with only one molecule. Tclrninethyl- 
tnluylciiediniiiiuc behaves in a similar niniiuer to the 
phcnylcne-compnund, but the uitroso-cnmpoiiud could 
not bo separated in solid form.—K. M. 

On Tiidiijiidicarbiixi/lic Acid. Wilhelm Low. Her. 18, 
1 ) 17 . 

Till-: material from which the iiuligo-dicarboxylic acid 
was prepared was tcrcphthululduliydc, which was 
obtained from paraxylylono bromide (prepared by 
brominating paiaxylene) by boiling it with water. Tho 
author describes tho following derivatives of terephthnl- 
aldchydc:— 

(1 .)Tcrc t ,hthylicAeM* 0,11, ^00,, (t), 

obtained by oxidising the aldehyde with tho calculated 
quantity of potassium bichromate and sulphuric acid. 
It crystallises in needles, melting at 255‘. Thu ether 
was prepared by passing hydrochloric acid gas into the 
alcoholic solution. 

^ COM ()) 

(2.) Xitrotcrc/dit/ii/lic Acid, C 0 lf 3 —NO» (2). Asolu- 

v .COOl 1(4) 

lion of lercpblbylie acid in concentrated sulphuric nciil 
was treated with the calculated quantity of potassium 
nitrate dissolved in sulphuric, acid. The nitro-acid forma 
large needle-shaped prisms, melting at Hi0\ It gives 
the indigo reaction with acetone. The ethyl ether is 
an oil. 

(3.) J'aracarbozi/lcinnamic Acid, 

( -"H‘ cttOli (I)' Ibis was best obtained by 

heating tcrephthylie other with sodium acetate and 
acetic anhydride, and boiling the product with dilute 
caustic soda. The acid cannot bo fused, and is almost 
insoluble in most substances. It may lie ciyslallised 
from hot glacial acetic acid. 

( I.) I'aradibronaioirlnij-i/la'nnainic Acid, 

,, /ClIHr-CIIHr —COOll , . 

/r ' *\C()OIL * was prepared by the 

direct action of bromine, at. 100', on the last compound. 
It was crystallised from methyl-alcohol. 

( 5 .) Xtlrncarlnj.i i/lrinnamic Acid, 

/CII.CII.CGUI1 (1) 

C«HjV-NG 3 was formed by treating tho 

\ COG II (4) 

carlioxylciunumic acid with a mixture of nitric and 
sulphuric acids. 1 1 crystallises from hot water in needles, 
which melt at 287', but decompose partially. 

( 0 . ) Uibromon it rocarboxi/lcin man ic Acid, 

Cl 1 Hr-CM Hr-COO II (1) 

C a I i 3 — NO- (2), obtained by tho 

coon (4) 

direct action of bromine, at J00‘, on the nitro-acid, 
yields, when treated with concentrated caustic soda, tho 

/CIO. coon 

corresponding propiolic acid, C 0 1 Ia~NO-. nilro- 

x COOII 

pheiiylpropiolcarboxylic acid. 

IndiijmUcarbu.ri/lic A cid. 

(1.) Nitroterophlhylie acid was treated with acetone 
and caustic soda, and the very dilute solution was heated 
for two hours to 50°. Hy tho addition of dilute sulphuric 

• Xotc by Abstractor,—l bavo ventured to call tills acid 
“teruiiblliyllu acid. 1 ' bocniiso it stands botwcuu lurejililiini- 
uldcbydo and turu|ihUiuliu uelil, just hh nlyoxyliuacidoccupies 
a position bolweon glyoxul and oxallo acid.—a, V. 
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aoiil to llio dark "men solution, a deep liluc precipitate 
of itidigodicarhnxylic acid was obtained. After washing 
and drying, it exhibited a coppery lustre. 

(2.) A very dilute solution of uilruphcnylpropiol- 
oarhoxylio acid in sodium carbonate was heated with 
grape sugar and caustic soda until permanently alkaline. 
Thu indigo-compound was separated from the green solu¬ 
tion as before. I ndigodicarboxy I icacid is insoluble in ether, 
chloroform, and alcohol, but forms a deep blue solu¬ 
tion with sulphuric acid, from which water precipitates 
the ticid unaltered. The spectrum of the solution in 
alkalis resembles that of indigo, but the bands are nearer 
(lie red. The metallic salts arc generally green or blue, 
but the silver salt has a sepia-brown colour. The barium 
salt has the composition CinIl s N..O, 1 Ba, but the silver 
salt contains four atoms of silver, so that the hydrogen 
atoms of the iniido groups must also be replaced. 

The ethyl ether was prepared from the nitro- 
terephtbylic ether by the first method described above. 
J t melts at a high temperature, and sublimes in prismatic 
crystals. It dissolves with a deep blue colour in sul¬ 
phuric acid, and is rcprecipitatcd by water, but under¬ 
goes partial saponification.—S. Y. 


tion 1 '4. In the preparation of thesenitro compounds, in 
! addition to the above crystalline products, a considerable 
i quantity of a red oil is formed. This, on reduction, 
yields m-phenylencdiamine, and the oil is therefore a 
«i-dinitroazobcnzenc. Ity further nitrating tho dinitro 
compound, two trinilronzobcnzencs are formed. By 
reducing lnononitroazobenzenc with (NIIj)-S, azoami- 
dobenzene is obtained. From the dinitro compound, 
j bydrazodinitrobenzene and hydrazoamidobenzene are 
| produced. On the other hand, if an alkaline reducing 
• agent, such as an aqueous solution of (NIL);. S, or nlkn- 
I line solutions of ZnCL, SnClj or grape sugar, all the 
! nitroazobenzenes yield intermediate products, which tho 
j authors have named “ nitrolic acids” of azobenzene. 
j The constitution of these bodies is explained by the 
I following formula*:— 


Nitrolic acid from mouo- 
nitroazobcnzenc . 


fColL-X-N-CalLN.OJI 

\c 6 ii s -n=n-c 0 ii 4 n.oi[ 


v-. -. .. f NO.CUL-N = N-C fl II 4 .N.OH 

NilrnnitrolicaciclfroniJ - 0 4 ° I 

diuitroazobcnzcne [kq^IL-N = X - C„ 1 L. X.OII 

-J. B. C. 


A New Group of Colourin '/ Mullers. O. N. Witt. 
Her. 18, mu. 

T'iihsk bodies tire obtained by heating the atnidoazo 
derivatives of yi-tnliiidino (m.p. llSo) with the hydro¬ 
chlorides of primary amines. With a-naphthylamine, 
a product is obtained whieb bears no analogy to the 
iml 11 lilies. The following is the method of preparation : 
i;jgrm. amidoazo-loluene are mixed with lSgrm. a-napli- 
tbylamine hydrochloride, and as solventoOgrm. toOOgrm. 
free naphthylaniine are added. Tho mixture is warmed 
on the water-bath until the green colour changes to an 
orange-red. The calculated quantity of NaOII required 
to saturate the IICI present is added, and 3 to -1 volumes 
of alcohol. The new compound separates mil on cool¬ 
ing. Crystallised from aniline, it forms yellow needles, 
having tiie formula C-|II| S N|. The hydrochloride and 
sulphate of the base dissolve in water with a scarlet 
colour, and dye clolb the same shade. On soaping, the 
colour changes to yellow. Fuming sulphuric acid con¬ 
verts it into a sulpuonatcd compound. The sulplto salt 
colours silk, in acetic acid solution, a line orange. From 
the analysis, ii appears probable that the substance is a 
s.all'raniiie derivative of o-toluvlcncdiuminc. The above 
reaction is not limited to amidoazotoliicne, but is com¬ 
mon to all nmidoazo bodies which contain the amido 
group in the ortho position with respect to the nitrogen 
atom. The uzo derivatives of /Fnnphthylniiiinc, as also 
the chyrsoidines, give the same reaction. This reaction 
may be therefore used in determining the relative posi¬ 
tions of the substituted groups in atnidoazo compounds. 


Jlrusilin. Iv. Ituchka and A. lirck. ller. 18, 1133. 
ItliASH.lX gives, on heating with acetic anhydride to 
130', a tetracctyl and a triacetyl derivative. By tho 
action of bromine on the former compound, a mono-, a 
tri- and a tetrabroniobrasilin were obtained. By tho 
oxidation of brasilin with nitric acid, in an ethereal 
solution, brusilein, C 10 ll,„O 6 , is formed.—J. B. C. 


Azi/lincs. H. Xoclting. Her. 18, 1143. 

Till-: compounds obtained by Lippmnuu and Fleissner, 
by the action of NO gas on tertiary amines, were re- 
gnrded as the azo derivatives of these bases. This view 
has been confirmed by tho author, who, by the action of 
dimetliylnniline upon the chloride of the diazo deriva¬ 
tive of /i-nmido ilimethylniiiliuc, obtained a substance 
having tho properties of Lippiimnii’s tetranicthylazyline, 
according to the equation 

N(UtI. 1 ),.C,lI l .N:N.CJlC!,lI i X(Cll a l ! 

=X(CII.,),.0,lt,.X: N.C,1I,.X|C1I,),+HCI. 

The same compound has been further obtained by the 
action of methyl-iodide 011 the base 

XII.11 4 .X : X.C„1L.X(CIL)... 
first prepared by Meldola. The azylincs arc isomeric 
with tho clirysoidines, and are similarly prepared. Tho 
primary substance of this class is the symmetrical din- 
midoazobenzene, which may be termed “ azylino.” Bike 
the clirysoidines, these bodies have colouring properties, 
but owing to tho costly process of preparation will 
probably have no technical value.—J. J>. (J. 


fi-Sulphophlhultc Arid. C. Clraebe. Her. 18, J120. 
BlNiTilONAI'HTIK iIj-sl'j.pi toxic acid (the free acid of the 
potash salt, which forms the naphthol yellow ,S of com¬ 
merce), when heated 011 the water-bath with nitric acid 
of sp. gr. 1 '3, yields /Fsiilplmphllmlie acid. It is obtained 
as a syrup, which crystallises with dilliculty, and is 
easily soluble in water and alcohol, but nut in ether. 
The crystallised substance contains 1 mol. of water. 
iSiiljdiophlhalic acid gives a corresponding lliioresceiue 
derivative, which has no technical value as a colouring 
matter. It may be converted into /t-oxyphthalic acid 
and the corresponding cosines.—J. B, (j. 


Intermediate Products of Jlcductiwi of the Nilroazo 

Cwiiponnils. .1. V. Jnnovsky and J.. Jirb. Ber. 

18,1133. 

Tilt: paper is to a certain extent a repetition of tho 
researches of (ierhardt, I.auronl and I’etriew on thu 
nitro derivatives of uzobenzeno. The lutlhois have pre¬ 
pared the mono and the dinitro derivatives, thu former 
yielding, on reduction, iiiiiliuu ami yi-phcnyluucdinmiuc, 
and the latter/i-phenyienediamine, thus proving that tho 
nitro groups occupy in reference to tho uzo group tho post- 


Derivatives of Psciiducuniidinc. K. Xoclting and T. 
Baumann. Ber. 18, 1145. 

Tun authors have fixed the constitution of this sub¬ 
stance by preparing it from />• and o-xylidine by heating 
tho hydrochlorides of these bases with methyl-alcohol 
in scaled tubes. Tho constitution of these substances 
may bo graphically represented ms follows 


Nil-. 

/^CIL 


Cl I; 


\/ 

71 -xylidino. 


NIL 


Cl I; 




cilj 


oil. 


Nil, 


OIL 


o-xylidine. pseudoemnidine. 


Diazoa 1:1 idocumene is prepared in the usual way by 
the action of XaNO- upon tho hydrochloride of ctimi- 
dine. The diazo compound is then brought into an 
acetic acid solution of cuniidinc, and sodium acetate 
added. Diazoaniidoeumeno separates out. By heating 
this compound with cuniidinc and ciunidino hydro- 






308 


THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [Juno 20,1885. 


chloride to (30° to 80° it is converted into amidoazo- 
cumene, which crystallises from nlcohol in yellow plates. 
15y reduction with SnCI 2 and 1LC1, nmidoazocnmcnc 
splits up into cuinhline and cumylenediamine, which 
may be separated by fractional distillation with steam. 

Amidotctramelhylbcnzcnc .—If cuiuidinc hydrochloride 
bo heated with one molecule of inethylalcohol to 200' 
for toil hours, and then to .'100’ for a further ten hours, a 
liquid base is obtained, boiling at 2,'>0“ C., which crystal¬ 
lises in a freezing mixture. Mcsidinc, under similar 
conditions, gives the same compound. It must there¬ 
fore be a derivative of isodurcnc, and has received the 
name of isoduridine.—J. B. C. 


Quinones from Para-methylated Amines. E. Xoclting 
and T. Baumann. Bcr. 18, 1150. 

Tiik following amines were oxidised with chromic 
acid y>-toluidinc, a-wi-xylidine and o-xylidinc, the 
former yielding quinouc, the two latter toluquiuonc in 
very small quantity. Mcsidinc gives a satisfactory yield 
of m-xyloquiuonc (m.p. 72’ to 73') and pscudocumiiline, 
;i-xyloquinono (m.p. 123’); isoduridine gives on oxida¬ 
tion an oil, which may lie purilied by first reducing to 
the crystalline cumohydruquinonc, which, on oxidation, 
forms the puro quinouc (m.p. 11“).—J. It. C. 


The Influence of Liyhl on the Course of the Chemical 

Jlcaclion of llaloycns on Aromatic Compounds. I. 

Schramm. Iter, j.8, 1272. 

Bno.MlN'K when present in excess acts on ethylbenzene in 
the dark, forming ortho- and paraethylmonobromoben- 
zenc. The action of bromine on propyl benzene in the 
dark is similar, two isomeric bromine derivatives being 
formed. In the direct light of the sun, however, 
bromine enters the propyl-radical, forming monobromo- 
propylbenzcne in the lirst instance, and further on, 
djbromo|iropyl benzene— c.y., clhylpheiiyldihromokctolc 
Cflllj-CUra—Clla —Cllj. If 1 mol. bromine acts in the 
dark on mouobromopropylbenzeno, produced under the 
nilucncc of sun-light, bromoallylbenzene C„U,-t;Hllr 
- (J 11 Hr-Cl 1,2 is formed identical with that made 
directly from bromine and propyl benzene. Bntylben- 
zeuc acts exactly like propylbenzene. l’uraxylcne and 
bromine form in the dark parabromoxvlune, whereas in 
the presence of light the methyl-radical is attacked. 
The two isomeric compounds, meta- and orthoxylene, 
behave like the para compound,—ij. II. 


Laboratory Notes. E. Xoclting. Bull. Soc. Jnd. 

Mulhousc, 1SS5, 144. 

(a)'Ncw Aso Derivatives (Sealed Xotc, June 1, 1SS1). 
—rhioaniliiie (C,.l I ,.Xlf.).S is converted by nitrous acid 
into a diazo derivative, described some years since by 
Krallt. This compound treated, on the other hand, 
with phenols or their suljdionatcd derivatives, inulkulinu 
solution, yields azo derivatives constituting a class of 
colouring matters. When aniline is treated with 
/t naphtholdisulpboiiiu acid, an orange-coloured body is 
produced; Ihioaniline under the same treatment yields 
a ponceau, equal in depth of blue to the ponceaus lilt It 
of Mcister, Lucius and Jlriinin^. DiauiiJosulplinhcn/jdo 
under these conditions yields an orange ; benzidine, on 
the other band, a brownish violet, analogous to the 
Bordeaux of the same makers. 

The constitution uf these bodies is as follows 


CjHj.N —X. -II,,0II(.SO a lI) 3 orange (M., E. it:It. 
S0 4 [C 0 11 , X: X -ft, C, „ 1 1, (H 1(S0 3 11 ).j ].j orange (Xoclting 
S[C t lI 1 X:X/f,C,„ll, (J 11 (S0 4 1 ponceau (Xoclting) 


CjJI,.X:X-/l.C 10 Il l .OlI(.S0 3 l!) 3 
C 0 ir,X:X-^.C 1 „ll I OII(.SO a ll) 


violet (II 
(Xoe 


(Bordcniix) 
(Xoclting) 


the bisulnlionaled derivative of benzidine gives with 
tf-imphthol a beautiful ponceau, The chief interest of 
these compounds is in sliowing the iiilluencu exerted by 
the various o-groups in modifying colour. 


(6) Violet Colouring Matter from Paramidophe.nol 
(Scaled Xotc, June 1, 1SS1).—Some time since Lantli 
obtained a series of violet colouring matters by treating 
the paradiamincs of benzene and toluene with hydrogen 
sulphide and ferric chloride. Corresponding blue deriva¬ 
tives, in which two atoms of 11 are replaced by alkyl- 
radicals, have also been obtained. The author finds that 
paramidopbenol is converted by the same treatment into 
a violet colouring matter. The result is probably 
typical. 

(c) Isobutyl Anilines (Scaled X'otc, June 1, 1SS1).—By' 
the action of isobutyl bromide 1111011 aniline at 100°, or of 
isobutyl alcohol upon tlichydrocldorntc at 200’, mono- or 
di-isobutyl aniline is formed according to the proportions 
of the reagent employed. The mono derivative boils at 
230-235°. Its acetyl derivative 11X (0 1 11.,). C 4 11 nO is 
an uncrystallisnhlc oil, boiling at 200-205°. The latter 
yields a crystalline nitro derivative, which is converted 
ny the action of till and hydrochloric acid into liiono- 
butylparaphciiyleiicdiauiinc— i.c., with elimination of the 
acetyl group. This base, treated with hydrogen sulphide, 
and afterwards with ferric chloride, is converted into a 
blue colouring matter, soluble in water.—C. 1*\ C. 


Pyridine Dicarbonic Acid. E. Xoclting and A. Collin. 

Bull. Soc. Ind. Mill house, 1SS5, 147. 

Tuts acid, which is formed by the oxidation of qtiiitolino 
with potassium permanganate, having its COOll groups 
in the ortho position, may be regarded as phthalic acid, 
in which an X atom lakes the place of one of the Oil 
groups of the benzene ring, in confirmation of this view 
the authors have demonstrated the following points of 
analogy in the reaction of the two acids. They both 
combine with phenols ; heated with phenol and sul¬ 
phuric acid at 120°, pyridine dicarbonic acid yields a 
product of condensation which dissolves in nlkalis to a 
red solution. Heated with resorcin and a dehydrating 
agent at 200°, it yields a derivative resembling lluoreseoin, 
this yielding a bromo derivative, having the properties 
of cosine. I 11 this reaction, however, a considerable 
proportion of the acid undergoes resolution into carbonic 
and nicotic acids.— V. 1<\ C. 


Preparation of lilacs from Uosanilinc. E. Xoclting and 
A. Collin. Hull. Soc. 1ml. Mulhousc, 1885, 14S. 

Ox heating mcjutoluidiuc (50pts.) with rosauiliuc 
(lOpls.)and benzoic acid (opts.), at ISO 1 ’, a blue colouring 
matter is produced, as in the ease of ortho- and para- 
toluidiuc. a-iiaphthylaminc, under similar conditions, 
yields a violet, p-naphthylnininc a blue (ef. Mchloln, Ucrl. 
JScr. 1(5, 0(5-1). In the preparation of colouring matters 
of this class, on the largo scale, aniline is used as the 
solvent, the excess being subsequently recovered. TI 10 
authors have endeavoured to lind a more economical 
substitute for the latter. In presence of phenol the 
desired result was not obtained; but by using naphthalene 
the development of a blue from aniline and rosauiliuc 
was found to follow the normal course. Experiments on 
the large scale, however, failed to establish any com¬ 
mercial advantage in the substitution of the hydro¬ 
carbon.—C. F. (J. 


Transformation of Primary Amines into Mononitro- 

phenols. E. Xoclting and E. Wild. Bull. Soc. 1ml. 

Mulhousc, 1SS5, 153. 

Dimtku derivatives of the phenols are formed, ns was 
shown by (.iriess, when diazo compounds arc boiled with 
nitric acid. By suitably varying the conditions from 
those which lead to this result, I ho authors have succeeded 
iu preparing mononitro derivatives. 

Mouonitrophenol is obtained by operating iu the 
following way:—d.'lgrm. aniline dissolved iu 200grm. 
sulphuric acid, atU(5 u J!., previously diluted with 2000ee. 
water, are diazotised at 0“, with <5!)grm, sodium nitrite. 
A quantity of nitric acid (1335 sp, gr.), containing 
(J3grm. IIXOn, is then added, ami the whole is boiled iu 
connection with a reversed condenser, until the dis¬ 
engagement of nitrogen has ceased. The yield, in one 
experiment, was 20grui, ortho- and lSgrni. purnnitro- 
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phenol. The incta compound did not appear to be 
formed. 

A'ilrocrcsylol. —With 107grm. parntoluidiuc replacin'; 
the aniline in the above, a very considerable yield of the 
nictauitroparacrcsylol is obtained. In one experiment 
it amounted to 75grm., C„lf 3 . ( 0 i|j n jj jjJ, —melting at 
33'o". This was (he sole product with exception of a 
small quantity of binitroercsylol and tarry derivatives. 
Fromortliotoluidinc the liitro-ortho derivative (m.p.G9'5°) 
was obtained. The yield, however, was less than in the 
ease of the former. 

a-Naphthylamine was converted into the nitronnphthol 
Cii.llf, (oil) (jjo )—m.p. 101"—but the yield was small. 
Further investigations of the inllucncc exerted by varying 
the conditions of these decompositions, will probably 
lead to their more complete realisation.— C. K. C. 


Nitration under varying Conditions. E. Noelting and 
A. Collin. Hull. Soc. 1ml. Mulhousc, 1SS5, 103. 

As a contribution to this subject, the authors give the 
results of nitrating various compounds in presence of 
sulphuric acid in large excess. 

Acetanilide .—The para derivative is easily prepared by 
slowly adding 590 parts UNO, to 1000 parts acetanilide 
dissolved in ■1000 parts II,S0 4 . The whole is cooled with 
a freezing mixture. The nitro compound is precipitated 
on pouring into water, and is obtained pure (m.p. 2070) 
by once recrystallising. The yield is95 per cent, of the 
theoretical. The ortho and motu derivatives are formed 
only in small quantity; the proportion of the latter is 
increased by increasing that of the sulphuric acid. 

1‘aratulnidinc, nitrated in presence of ten parts of 
]|,SO„ yields a mixture of the isumcridcs J}} 

(m.p. 114")and I, 3, 4 (m.p. 78°) ; by increasing the pro¬ 
portion of II,SUy to fifteen to twenty parts, the latter 
only is formed. From lOOgrm. of the base, lOOgrm. of 
the uitrotoluidiue were obtained. 

1‘araectutoluidc, nitrated in presence of four parts 
II-80 4 , yields, after saponification of the product, the 
isomeride j^ 1 } cila in presence of ten parts 1I,S0 4 , 
a product is obtained, yielding, on saponification, a 
mixture of the isomeric nitrotoliiidincs 1, 2, 4 ( 111 .( 1 . 
Ill”), and 1, 3, 4 (m.p. 7S°_). The proportion of the 
latter is increased by increasing that of the sulphuric 
acid. 

Urtlinlolnidinc, nitrated in presence of ten parts 
II,SO,, yields a new isomeride, melting at 107°, and for 
which tfie authors have established the formula 

(NIL (1) 

C 0 U 3 Cll a (2) 

l NO. (5) 

Orthoacetutojuide yields a mixture of derivatives; but 
the nitration is, in this ease, not so advantageous, and 
the authors, therefore, recommend the ordinaly method. 

Metaxyliilinc, nitrated in presence of ten purls ll-SOj, 
yields the derivative 

(nii. on 

WMcS (4) l123°). 

U’0, (5) J 

Ilclaectoxi/Hde, nitrated as above, yields, by saponifica¬ 
tion, tbo same nitroxylidino (m.p. I23 1 ’)'. 

1‘aridirnnianitinc, nitrated in presence of ten (inrts 
lljSOj, yields a new nitrobromuiiiliiio 

(Nil. (l)j 

C 0 II : , NO, (3) (m.p. 131 G°). 

I Hr (Dj 

The proof of its constitution is allbrdcd by its yielding, 
on hrniiiiiiiitiou.iii glacial acetic acid, the same Irihromo- 
nit rani line (m.p. 102'5 W ), as is obtained from motu- 
nitraniline. 

Ethylacctanilidc is easily nitruted in presouco of livo 
parts llj.SOj. On saponifying the product (m.p. 118°), 


nitrocthylanilinc (m.p. 9G°)is obtained. This compound 
is converted, by reduction with tin and hydrochloric acid, 
into a monoethylphcnylenedianiine. The reactions of 
this derivative are those characteristic of the para- 
diamines. 

Dimct/iylanilinc, in presence of a large excess of sul¬ 
phuric acid, yields paranitrodimcthylanilinc exclusively. 

—C. h. C. 


Nitro-ort/iololuidinc (m.p. 10T) and some of its Deriva¬ 
tives. E. Noelting and A. Collin. Hull. Soc. Ind. 
Mulhousc, 1SS5, 193. 

Tuts compound, obtained ns described in preceding ab¬ 
stract, crystallises in large prisms. It is soluble in 
alcohol, ether and acetone, but slightly in water. Jly 
dinzotisingand boiling the product it is converted iqto 
nitro-orthocrcsol 

(on d)-) 

CoirJ Clin (2) Hni.p. 107°), 
l NO, (5) J 

the yield lining nearly theoretical. This compound, 
treated with bromine in presence of water, is converted 
into the dibromo derivative (m.p. 91°). IJy reduction with 
tin and hydrochloric acid, it is converted into the nmido- 
crcsylol (m.p. 1G0°) obtained by Wallach ( Deri. Her. 15, 
2S31) from mctatoluylcncdinminc. l!y dinzotising the 
nitrntoluidiuc dissolves in nitric acid (2mol.); pouring 
the product into nitric acid, of sp. gr. 133, and boiling, 
a trinitro-orthocrcsol (m.p. 102) is formed. This com¬ 
pound forms molecular compounds with hydrocarbons; 
thus with naphthalene the compound 

C„!l(NO,)jOll.CH a .C,«lI s 

crystallising in yellow needles (m.p. 100°). 

Colouring Matters obtained from Metainidocrrsol.— 
Metamidocresol resembles in its reactions mctatolui- 
lcnciliamiuc and phcnylcnedinminc. With nitrous acid 
it gives derivatives of the class of Jlismarck browns, and 
with diazo compounds, chrysoidines. These latter, con¬ 
taining an aniido group, may be further dinzotised and 
combined with phenols, oxyacids, etc. O 11 oxidising 
mctamidocresylol, together with pnraphcnylencdiamjne 
or its honudogucs, a new series of neutral colouring 
matters is obtained ; analogous compounds may lie pre¬ 
pared directly by heating amidocresol with nitroso- 
dimethylaniline. These will be described in a further 
communication..—O. F. C. 


Nitro and Amido Derivatives of Mctaxylcnc. E. 

Orevingk. Hull. Soc. Ind. Mulhousc, 1885, 233. 
Mktaxyi.knh, nitrated in the ordinary way, is converted 
into a dinitroxylcuc (m.p. 93°); by nitrating in presence 
of sulphuric acid seven parts, a second isomeride (m.p. 
S2°) is formed simultaneously, in the proportion of about 
25 pur cent, of the mixed product. 1 toth isomeridcs 
yield the same trinitroxylene (m.p. 17G°) on further 
nitration. From theso and other facts subsequently 
detailed, the authors deduce the following constitutional 
formuhe:— 



lllnltroxykiie(m.p. 05') Wiiltroxylrae(m.p.62') Trlliltroxyk'iio(m.p. 177' 

The isomericdinitroxylenesarc difficult of separation ; 
lmt tbo corresponding nitroxylidines, into which they 
arc converted by the action of ammonium sulphide, uro 
sullicieiilly divergent iu physical properties to lie easily 
separable. That obtained from the second isonierido(iii.p. 
82') is soluble in water and in petroleum spirit; it tueltsat 
7S". That from the former (m.p. U3 U ) is almost insoluble 
in these menstrua ; it melts at 123°. Further, the latter 
dinitroxylcuc is much more susceptible of reduction than 
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1 lie former, nml, therefore, a fractional or partial 
reduction may he eH’ccted, in which this only is converted, j 
Tlie corresponding nitroacctoxylidos are easily ohtained 
hy the action of acetic anhydride upon the nitroxylidines. 
The melting points of these derivatives arc l(iO° anil 1451® 
respectively. The nitroxylidines have heen converted 
into the corresponding diamines; the melting points of j 
the latter are 104’and 04“ respectively. The former is 
ohtained hy the reducing action of stannons chloride; 
lmt to prepare the latter the nitroxylidine requires to be 
treated with tin and hydrochloric acid. 

Trillinulomclaxylcnc, I, 3-4, 0, 2 corresponding to the 
Irinitro derivatives above described, was obtained from 
the latter by reduction with stannous chloride. It is an 
unstable compound, decomposing, when heated, at 140- 
150’. 

Colouring Matters from the Di- and Triamines. —On 
diazotating these compounds, and employing the products 
fur dyeing silk, in a soap hath, the shades ohtained were 
red brown (diamine m.p. 04°); yciiow brown (diamine 
m.p. 101°); olive green (trianiinc). With diazo-henzenc 
sulphonic acid, tlie corresponding colouring matters 
ohtained from these compounds were yellow orange, red 
orange, and reddish black. The results obtained in 
dyeing silk with these derivatives were, however, of a 
di Detent order; the latter became a bright yellow ; and 
deeper shades were obtained from the two former in the 
inverse order. The investigation of these products is 
proceeding. 

A'tlration of Metuxylidr.nc, 1, 3-4. In presence of 
eight parts II-SUj, the two nitroxylidines previously 
described were obtained ; the isomcri'de, melting at 7S“, 
constituted ten per cent, of the mixture. From the 
nitroxylidines the umido group wns eliminated by the 
action of ethyl-nitrite in presence of sulphuric aciil and 
absolute alcohol. The resulting nitrometaxylenes com¬ 
plete the proof of the constitutional relationships of these 
several compounds, which arc as follows 


1, 3-4,0 1,3 4,2 

Pinitrox i vlcne...iu.p. 03“ . m.p. 82* 

Nitroxylidine...ni.ii. 123 . m.p. 7S 

Diamine.m.p. 104 ......... m.p. 04 

—C. F. C. 


The Production of Violet and lilac Colouring Matters 
of the llnsanilinc Hrrics In/ treating Aromatic. Amines 
with Alkylisrd Amiilo Drrieatires of Jlcnzoi/l Chloride. 
C. I). Abel, London. From the FarbwciKe vormals 
Meistcr, Lucius and llriining, tiermnny. Eng. Fat. 
40(11', March 13, JS84. 

Tilts is an amended specification of the patent No. 4001, 
of 1SS4, the amendment consisting in the excision of 
the second claim, and the parts relating thereto, which 
the inventors now declare to have been too broadly 
stated.—It. M. 


Process for the Partial Separation of Schafer's Mono- 
sulphonic Acid Jmm tlie a-Munostd/ihunic Avid of 
p-A'apht/io/. II. .1. Iladdan, Westminster. From 
the harbenfahriken vorm. Fr. I layer it Co., Germany. 
Hug. Fat. S1F.K), May 2D, 1SS4. 

Till-: object of this invention is to remove the greater 
part of iSehitHer’s acid from the /timphthul-a-sulphonic 
acid by a cheaper process than the treatment of tlie 
sodium salts with alcohol. ’Three processes are given :— 
(1) Ily the fractional crystallisation of the Ila or Ga salt 
foiir lifths of .Schuller's acid can bo removed. (2) On 
neutralising the stroll" solution of the mixed acids with 
alkaline carbonates, iour-liflhs to live-sixths of the salt 
of Schiitier’s acid separates out. (3) The mixed acids 
are mixed in the state of strong solution with about 
two-thirds the quantity of alkali necessary for neutrali¬ 
sation. Oil cooling, about four-lifths of the acid salt of 
Schuller's acid separates. The filtrates obtained from 
either of these processes can, if necessary, lie completely 
freed from the remaining traces of Schuller's acid by any 
of tho known methods, such as treatment with diaz'o 
salts, etc,—K. M. 


Improvements in the Manufacture of Colouring Matters 
suitable for Dyeing and Printing. V. V. A l:o:, Lon¬ 
don. From tho Farbwerke vormals Meistcr, Lucius 
ami llriining, Gcrmnnv. Fug. Fat. 8744, June !l, 
1881 . 

Tills invention relates to the production of azo colouring 
matters from the diainido derivatives of “ oxy-sulpho- 
henxidc." The preparation of these compounds is 
illustrated by tho production of “ dinmido-oxysulpho- 
orthotoluidc,” one of the homologues, for which pur- 
mse two parts of orthocrosol and one part ILSO-i are 
mated to 180“ to 1!)0“ C. till a sample gives a solid pre¬ 
cipitate with water. The oxysulpho-orthotoluide is then 
collected, washed and nitrated by boiling with dilute 
nitric acid. The dinitro compound is then reduced, and 
the diainido base is described its furnishing well-charac¬ 
terised crystalline salts. .Substitution products, such as 
the dibromdiumido-oxysulphoLoluidc, etc., are obtained 
by broiuinatiug the dinitro compounds and then reduc¬ 
ing. Jn order to prepare the colouring matters, the 
dilute solution of the hydrochloride of the base is din/o- 
tised and mixed with alkaline solutions of the niiphthols, 
or other phenols, and their sulphonic acids.—It. M. 

Improvements in the Process of combining certain Diazo 
Com pounds with Phenol, Crcsul, A’aphthol and the 
Enlp/toiiie Acids of these Bodies for the Production of 
Colouring Matters. A. M. Clark, London. From 
Wirth & Co., agents for liudolph ivriigener and the 
Farbfabrik vorm. Frontier, Frankfort-on-the-Main, 
Germany. Fug. Fat. SSOti, June 10, 1SS4. 

lx the usual processes for combining diazo compounds 
with phenols, the former arc mixed with the alkaline 
solution of the latter, kept cool by ice. According to 
the present invention, certain of tlie more stable diazo 
compounds, such as dinzonnphthalcncsnlnhonic acid and 
diuzobcnzcncstilphouic acid, combine with nnphlhol and 
other phenols when dissolved in acetic acid in tho 
presence of sodium acetate. The colours obtained by 
this method arc said to be purer than those given when 
alkali is used, and the inventor claims, as an advantage, 
that the use of ice can he dispensed with. Thu colours 
arc, moreover, said to be isomeric, and not identical 
with those precipitated by the alkaline method. De¬ 
tailed examples, illustrating the mode of working, arc 
given in the specification.— Jl. M. 

Improvements in Producing Yellow Colouring Matter 
suitable for Dyeing and Printing. John ICrskine, 
Glasgow. From the Farhuufuhrikun vorm. F. Layer 
& Go., Germany. Eng. Fat. DM2, June ID, 1SS4. 

Tim colouring mutter in question is prepared by diazo- 
tising benzidine and combining the tctrazodipbenyl with 
salicylic acid, phenol or cresol. It is a lino yellow 
colouring matter, which dyes cotton in a boiling soap 
bath without the use of a mordant.—11. M. 

VI.—DYEING, CALICO PRINTING, PAPER 
STAINING, AND BLEACHING. 

Urlaticr. Value of Tartar Emetic and Antimony Oxalate 
as Mordants. G. llirzel. Ghent. Zcit. 9, 725. 

Tim comparative tests made by dyeing with these two 
mordants show that for equal weights of antimony 
oxide in the two compounds, the tartar emetic produces 
the host client, the acid character of the oxalate de¬ 
teriorating from the brightness of the colour. The 
oxalate forms in a hot dilute solution a basic salt, which 
no longer combines with tannin, mid, moreover, the 
oxalato calculated for tho same weight of antimony is 
more costly than tartar emetic.—J. 11. G. 

Improvements in Jilcaehing. F, A. Gutty & Ihother, 
Accrington. Eng. Fat. 847(1, May 31, 1884. 

Tins invention relates to a means of preserving tho 
colours when bleaching fabrics mndo from white and 
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coloured yarns. The fabrics are run in nn open beck or 
cistern for about 20 to HO minutes in soap nntl water, at 
a temperature of 120' to ISO’ l'\, or more or less accord¬ 
ing to the colours. Oil or fat soap is used, and in such 
<|Usnlitv as to give a froth on the water. After souping, 
they arc washed and squeezed, then passed through 
hlenehiug-liquor tit 1’ to 4° Tw., squeezed again, and 
then steamed for one or two minutes, as if for restoring 
whites after dyeing and printing. After steaming, the 
fabrics are washed and dried. Sometimes, when the 
colours can sustain it, the fabrics arc passed through 
very dilute sulphuric or muriatic acid.—II. A. 1!. 


Improvements in matching. J. 1>. Thompson, New 
Cross, Kent. ling. 1’af. !>.'!12, June 23, 1SS4. 

This invention relates to improvements in the pre¬ 
vention of hawking stains, amt the partial removal of 
the organic colouring matter in the material treated. 
Advantage is taken of the well-known allinity of 
aluminium in certain forms for vegetable-colouring 
matters. To the bowkiug alkali, aluminium is added 
in various forms— c.y., its ordinary trihydrate, lincly- 
powdered gibhsite, or even as fmuly-puwdcrcd kaolin, 
or linely-powdered cyanite. The lirst two are used with 
an alkaline carbonate, with the last two a caustic alkali 
may also he used, the proportions recommended being 
from OUlb. totiUlh. caustic soda to the ton of cloth, with 
about SOlb. of gibhsite or urtilieiul trihydrate. Quan¬ 
tities and proportions vary according to material treated. 
Artificial trihydrate may also lie formed on the fibre by 
precipitation from aluminium chloride, or another alu¬ 
minium salt, on the doth itself. In this case the cloth 
is oiled direct from the aluminium solution into the 
boiling kicr, and there treated by the soda-ash solution. 
After boiling for live or six hours, the material is 
thoroughly washed, mid is then ready for treatment with 
calcium hypochlorite in conjunction with carbonic anhy¬ 
dride, according to Mug. I’ats. o!t> of February .'!, ISS3, 
and-1707 of March II, 1884.—II. A. 1!. 


VII.—ACIDS, ALKALIS, AND SALTS. 

Decomposition of Suits by /I’d /it. II. lu Clmtelier. 

Compt. Keud. 100, 737. 

Ftto.u general principles the author comes to the follow¬ 
ing conclusions:—(1) That the Humility of freo acid 
necessary to prevent the decomposition by water of it 
dissolved salt must increase with the quantity of the 
salt present; (J) That the decomposition of a salt is 
increased or diminished by riso of temperature according 
as the decomposition is enduthorinal or exothermal. 

The conclusions were quite home out by experiments 
with mercuric sulphate and iiiitiimmious chloride. In thu 
decomposition of mercuric sulphate heat is absorbed, and 
a rise of temperature increased the decomposition, whilst 
with antimonious chloride a small cpmutily of heat is 
evolved and thu decomposition is diminished by rise of 
temperature.—A. G. (!. 


On the Preparation of Ammonia (las. Is, -Hubert. Compt. 

I tend. 100, Sn7. 

’flit: reaction in the ordinary preparation of ammonia 
from Nil ,111 ami Call corresponds to nit absorption of 
hunt of lO'lleals., from which 7'bocals, are to he deducted 
for thu formation of Cn(Ull) 3 . At ordinary temperatures 
no ammonia is set free, even in vncub, but thu com¬ 
pound CitCi.j(XI I ,).J is formed, in thu formation of which 
about. Meals, are evolved, and which only givcH oil' 
iimiiiuniii at 180-200'. This is also the case with baryta 
and Btrontin; but with lead oxide, on the contrary, 
ammonia is evolved at thu ordinary temperature, 
although thu reaction requires an absorption of heat of 
12'llcais. Thu author explains these phenomena by 
assuming a dissociation of thu ammonium chloride; 
lime or lead oxide fix thu hydrochloric acid even at 
ordinary temperatures, and cause to bo yielded free 
ammonia or ammonia combined to form an ammonium- 
metallic-chloride. Harium and strontium do nut net 


sensibly on the free acid below ISO-200’. In the fore¬ 
going reactions, therefore, the heat, of combination of 
Nil* and 1101 (-12 ■deals.) should not be taken into 
account, but the reaction is limited to the separation of 
the gases set free by u process of dissociation, the neces¬ 
sary heat being borrowed from neighbouring bodies. 
The formation of nil nnimuiiiuin-inctallic-chloiidc rather 
hinders than aids the evolution uf ammonia.—A. G. G. 


The Preparation of Double Cyanides of Chromium and 

Manganese analogous to the Ferro- and Fcrrieyunidcs. 

Odin 1’. Christensen. J. f. Prakt. Choin. 31, 103. 
Till-; double cyanides of chromium and manganese have 
been already prepared by Ifridslmrg, Kaiser, Eaton, 
I'ittig and Descamps. 

Potassium Chnanicyanide K„Cr a Cy,—A solution of 
chromic acetate is prepared by dissolving freshly-preci¬ 
pitated chromic hydrate, from K,CrO r , m acetic acid ; 
after removing the excess of acetic acid, potassium cyanide 
is added to the nearly boiling solution, littered anil 
allowed to crystallise. After recrystallisaiioii it forms 
light yellow crystals. 

Potassium Chrunioet/anidc K„Cr a Cy, ? -t-OH.jU is pre¬ 
pared by the addition of potassium cyanide to a solution 
of chromous acetate formed by mixing solutions of sodium 
acetate and chromous chloride. It forms a dark-blue 
crystalline precipitate which is very oxidisabh:, so that 
air must be excluded in its preparation. 

J'otassium Mauganiryaiudc K,.Mii-.-Uyprepared by 
dissolving manganic phosphate in potassium cyanide, 
and rccrystalliscd from water containing potassium 
cyanide. 

Potassium Maiigaiiiei/anidc K.MnXy ia -t Gll a O was 
prepared according to liic method of Katun and Fittig. 
Thu salt is blue.—A. G. G. 


The llasieih/ of Jfi/posul/ibiirii; Acid. II, Troy. J. f. 

I’rakt. CIiciii. 31, —0- 

Koi.uk was of the opinion that liypostdphtiric acid 
(dithiouic acid) was monobasic, ns experiments made to 
prepare an acid salt, a salt with two bases, nn acid ether 
or nil acid amine gave negative results. According to 
Oswald, a difference exists between a mono- and a poly- 
basic acid, the latter dissolving less readily certain 
slightly .soluble compounds, in presence of the neutral 
salts of thu polybasiu acid in question, whereas thu con¬ 
trary is the case with a monobasic acid. A similar result 
might be expected by the action of the acids with their 
salts on methylaeetnte. - The action of hyposulphuric 
acid was analogous, to that of hydrochloric acid, and 
it is therefore monobasic. Its composition is therefore 
USt > 3 , according to Kolbe SO-j.Ull, in which sulphur 
acts as n pentad element.—J. 11. G. 


Solubility of Saits. I'r. ltiidorll'. Her. 18, 1100. 

It-' a saturated solution of a mixture of two salts is pre¬ 
pared, mid a large excess of either of the components is 
then added, dissolved by heat and left to crystallise out 
again, in the ease of some pairs of salts the resulting 
solution will he found lo contain a larger quantity of (he 
spit added, hut a smaller quantity of thu other still than 
before the addition ; thus a replacement of the one salt 
by the other has taken place. This is always the case 
when the two salts used form with each other a double 
salt, or are isomorphous. For instance, a saturated 
solution was made of ammonium-aluminium sulphate, 
and to uue portion of 20cc., Ggrm. of aluminium sulphate 
were added, and to another equal portion -Igrin. of 
amnioniiim sulphate; lOOgrm. of the solutions at 18° 
were then found lo contain : («) Original solution— 
lM«gnu. (NIL).-SO: mid 3'Uflgnu. Al..(SOA„ (b) With 
excess of aluminium sulphate—OMOgrm. (NTD-SOt mid 
IG Ollgini. AI : (SUi) 3 . (c) With excess of ammonium Mil- 
nliate—20'81grm, (NILkSUj and 0'20grm. A1 ; (SU 4 ) 3 . 
Tims in ( b) mi expulsion of amuioniinii sulphate by 
aluminium sulplmtu has taken pluco, and in (c) ail 
expulsion of aluminium sulphate by ammonium sul¬ 
phate. Much pairs of salts are magnesium and zinc 
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sulphates, cupric and ferrous sulphates, potassium and 
ammonium nitrates, ammonium-cadmium sulphate and 
ammonium-cupric sulphate, iron-ammonium alum and 
aluminium-ammonium alum, etc. On the other hand, in 
the case of sails which do not crystallise together, this 
expulsion does not take place, lint the solution will con¬ 
tain the same proportion of the two salts independently 
of whether there is an excess of one or the other. Such 
pairs of salts are copper and cadmium sulphates, zinc and 
cadmium sulphates, copper and beryllium sulphates, 
lithium and copper sulphates, sodium and nickel sul¬ 
phates, sodium and copper sulphates, sodium chloride 
and barium chloride, lead and sodium nitrates, sodium 
sulphate and sodium phosphate, etc.—A. C. G. 

The Preparation of Strontium O.rii/r. II. I.cplav. 

Itingl. 1‘olyt. .1, 256, 109. 

Thk author, having observed that in the decomposition 
of strontium carbonate by means of superheated steam, 
the strontium hydrate formed loses water at temperatures 
near its melting point, and is converted into n solid mass 
of strontium oxide, has devised the furnace and process 
here described for producing the oxide. The moist 
strontium carlionate moulded into .suitable forms is 
deprived of a portion of its moisture and warmed in the 
retorts N placed above the decomposing furnace A. The 
interior of A is heated to redness by the furnace T!, the 
gases from which enter A through E, charged with 
native carbonate of strontium in largo lumps, and when 
the whole is sutticicntly hot, the dues K are closed and 


the precipitation of sugar, a double pan of form shown 
in Fig. 11 is employed. Tho liquors flow into the inner 
pan A through C, arc cooled by the aid of the current of 
water (lowing through 11 in an opposite direction, deposit 
their strontium hydrate, which is collected by E, and 
ilow away through I).—\V. 1). 15. 

On the Densities oj Solutions of Pure anil Commercial 
Aluminium Sulphate, anil on the Solubilit;/ of Alum in 
Solutions of Aluminium Sulphate. Karl Kcuss. Her. 
17, 2SS8. 

Tilt: materials from which alum was formerly prepared 
were ltoman alunitc and alum shale, both of which were 
roasted, the former yielding alum at once, the latter after 
addition of potassium sulphate. The percentage of alu¬ 
minium sulphate in the alum obtained from the shale 
could not he determined from its density, on account of 
the large quantity of sulphate of iron present, and the 
strength of the alum was calculated from l’oggiale’s tables 
of solubility of potash alum. Now, however, alum and 
aluminium sulphate are usually prepared by treating 
bauxite nnd alunitc with sulphuric acid. Hauxite yields 
a very pure aluminium sulphate, ami nlunitu a concen¬ 
trated solution of alum in aluminium sulphate, the latter 
being left behind in an almost pure state after crystalli¬ 
sation of the alum. The author gives tables representing 
the densities of solutions of pure and commercial alumi¬ 
nium sulphate, containing from 1 to 2d per cent, of 
sulphate, and at temperatures l.V, 25°, 35" and 45’. At 
15° he finds the density of the pure solution to he re- 
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. 


H ; 


i 
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the hot gases from 11 led away through for purposes i 
of evaporation. The lumps of partially dried carbonate 
arc allowed to fall in from N, steam being introduced at 
F, superheated by passing through C, and liberated 
carbonic acid passing away through L, The strontium 
oxide formed is removed at the bottom of the furnace 
through doors II into waggons ,1. Afresh quantity of 
carbonate, equal to that removed at II, is introduced 
from N, the retorts in their turn being lilled up. The 
process is thus practically continuous. Sight-holes K 
aro provided at intervals. For separating tlio excess of 
strontium hydrato from the mother-liquors obtained in 


presented by the equation d-l'OO"-t-O'Olp, where p =' 
percentage of pure anhydrous aluminium sulphate. 
Experiments on the soluliility of alum in solutions of 
aluminium sulphate were made by adding 4, 2 and 1 

per cent, respectively of anhydrous potassium sulphate 
to solutions of aluminium sulphate of various strengths, 
beating tho mixture to S0° and allowing to cool. With 
tho larger quantities of potassium sulphate, alum sepa¬ 
rated in every case; with 1 percent, very little crystal¬ 
lised from a 7 per cent, aluminium sulphate solution, and 
none at all from a ti per cent, solution. Thu density of 
the G per cent, solution after addition of potnssium sul- 
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phntc was l OS.'l at 15°. Tho antlior concludes that in 
order to use as little potassium sulphate as possible it is 
necessary to employ solutions of aluminium sulphate 
containing more than 7 percent.—S. Y. 


The Jiciiiovtt/ of Arsenic from Sidphmrtted Hydrogen. 

Otto Frhr. v. d. 1’fordten. Her. 17, -S‘J7. 

It is frequently necessary to ohtain sulphuretted hydro¬ 
gen free from arsenic, especially in eases of poisoning. 
Up to the present time it has heen customary to employ 
materials perfectly free from arsenic, hut ordinary ferrous 
sulphide is hy far the most convenient substance which 
can lie used, ami it is not always easy to ohtain hydro¬ 
chloric acid quite free from arsenic, hence an easy method 
of removing arsenic from crude sulphuretted hydrogen 
would he of great advantage to chemists. 

When sulphuretted hydrogen containing arseniuretted 
hydrogen is licntcd, three reactions may occur: The de¬ 
composition of the hydrogen sulphide, which takes place 
lietweea 350° and 40(1"; the decomposition of ursine, which 
occurs at a higher temperature; and the mutual reaction 
of the two gases, forming arsenious sulphide ami hydro¬ 
gen, which is cllcctcd at 350-3110% hut is not complete at 
this temperature, oven when the gas is passed through a 
lithe tilled with charcoal. If, however, the impure gas 
is passeil through a tube containing potassium polysnl- 
phides (liver of sulphur or potnssa sidphurata) heated to 
350% the arsenic is completely removed, it was fuuml 
best to heat the tube in an air hath. If the presence of 
hydrogen was not injurious, it was not necessary to main¬ 
tain the temperature accurately at 350% The gas was 
dried in the usual manner, and, after leaving the heated 
tube, was washed hy passing it through a wash-bottlo 
containing a solution of sodium carbonate. Numerous 
experiments showed that the removal of arsenic was com¬ 
plete, and that with ordinary reagents the tube need not 
exceed 30em. in length. The nuthorexplaiiis the reaction 
hy the equation t!AslI J -|- :1K.jSj = 2As.S 3 K, -t-UILS. 


On the Dissociation of Xitroi/cn Peroxide (Ins. K. and L. 

Natanson. Ann. i’liys. Client. 24, 454. 

Tilt: authors have examined the specific heat and vapour 
density of nitrogen peroxide vapour under variable pres¬ 
sure and constant temperature. Kundt’s method served 
for the determination of the specific heat. For measur¬ 
ing the vapour density the authors invented a special 
apparatus. The vapour was evolved in a closed space, 
which could he connected with another chamber ns soon 
as the “equilibrium of dissociation ” had taken place. In 
the second chamber air was approximately under the 
same pressure which prevailed m the lirsl space. The 
small dillerence of pressure in the narrow connection 
tube, the pressure of the air in the second chamber, the 
cubic contents of the apparatus and the weight of the 
vapour are the data for calculating the vapour density. 
Fnrthur details, the mode of calculation mid several 
results of experiments arc to be found in the original 
iaper. 'l'lie observations were made at til" C. and 
ictweeii the pressures of 43 and (ilOmm. The vapour 
density increases between thesu limits from 11024 to 
2 702, whereas the specific heat decreases from 1 274 to 
1’17‘J. Nitrogen peroxide thus behaves differently from 
carlsmie. acid, nitrous oxide, ammonia or ethylene,’whose 
specific heats increase with rising pressure, 'l’lie authors 
think these experiments a new argument of the view 
that the alteration of the density of nitrogen provide 
vapour is due to the dissociation of N..O, in NO.,. 

—S. li. 


VIII.—GLASS, POTTERY, AND EARTHENWARE. 

Process fur Glazing Dutch Tiles. Ding), l’olyt, J. 256> 
1!H. 

AI‘Colt i u N (; to Krz.cn, the air-dry tilea free fiom dust are 
washed with a solution of glue o'f 5(F li., and allowed to 


dry' in the air. 100 parts of potter’s glaze, with 5 parts 
of white burning clay, are mixed with a snilicient 
quantity of a solution of glue prepared by diluting 1 part 
of glue solution of 50° I!, with 3 parts of water. The 
tiles arc immersed in this mixture and treated .subse¬ 
quently as usual. An addition of acetic, acid is made to 
the glue solution to prevent its gelatinising, and also to 
obviate the too rapid setting of the glazing mixture. If 
the solution contain too much glue the proper distribu¬ 
tion of the glaze is rendered difficult.—\\. D. B. 


On the Action of Strongly-compressed Carbonic Acid 
on (Hass under the Influence of Light. I,. I’faundler. 
Ann. I’liys. Cheiii. 24 , 403. 

Tin: author casually found that carbonic acid can attack 
glass under certain circumstances. The surface of a 
glass tube partially tilled with liquid carbonic acid 
turned opaque in those places which were acted upon by' 
the concentrated light of a Drummond lump. This 
alteration already takes place after an action of a few 
minutes’ duration. The opaque spots were always above 
the surface of the liquid carbonic acid, and the tube 
being partly immersed in a water-bath, nothing but light 
could nave caused the opaqueness. This behaviour of 
carbonic acid may perhaps lead to an explanation of 
Bunsen’s observation on the condensation of carbonic 
acid by glass surfaces (see Ann. I’hvs. Chom. N. F. 
xx. 515, and N. F. xxiv. 321 ; also Her. IS, lief. 240). 

-S. li. 


The Production of Milk-glass. A. Tcdesco. (ler. 1’at. 

31,112, November 4, 1SS3. 

The inventor proposes to employ an alkaline Ituuride in 
the place of cryolite. The lluoridu is most advan¬ 
tageously prepared by the incomplete saturation of 
carbonated or caustic alkalis with hydrolliioric acid anil 
subsequent evaporation of the alkaline reacting product. 
The ordinary mixture for milk-glass consists of 25 parts 
of soda, 25 parts cryolite, 10 parts chalk, 170 parts sand. 
A precisely similar glass is obtained hy the use of 33 parts 
of sodium iluoride, consisting of 1)0 per cent, of lluoridu 
and 10 percent, of carbonate, 5 parts of soda, 15 parts of 
china clay, 10 parts of chalk, loti parts of sand. An alka¬ 
line Iluoride may also he employed ill the production of 
enamels for metallic surfaces.—\V. 1). D. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
CEMENTS. 

Preparation of Grey, lHnc and JHack Clog. Dr. Curl 
Jtischof, of Wiesbaden. Deutsche Tbpfcr mid Ziegler- 
Zeitiing, 12, 1SS5. 

Till: manifold tints exhibited hy diUureul varieties of clay, 
as is well known, arc mainly due to the admixture of car¬ 
bonaceous or ferruginous mutter. More particularly tho 
latter — viz., the several oxides of iron cause the 
originally white silicate of alumina to change its colour, 
which is the more readily perceived on account of the 
moisture of tho material. ’The grey, bluish, and even 
ldaek colouring, caused by cnrboimceoiis and other 
organic matter, disappears completely on burning with 
access of air. If white clay he triturated with bright 
and colourless water, such as distilled rain-, well-, or 
spring-water, and then after subsidence lie collected on a 
filter, a residue of tho original colour is obtained. 
Hliio clay is not decolourised hy digesting with hydro¬ 
chloric neid. On healing, the colour at lirsl appears more 
intense, owing to the separation of particles of carbon, 
hut it limilly disappears. .Some other curious points 
were observed in connection with water containing brown 
treaty matter, which had been filtered. Finoly-deeiiuteil 
Bohemian kaolin settles down extremely slowly when 
hying mixed with such water, After24 hours’ standing, 
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the mixture was still distinctly turbid mid milky, whilst 
the same clay, mixed with distilled water, had settled 
down completely. The followin'' table explains what 
took place :— 


(tier. Fat. Add. 30,254, March S, 1SS4) employs an alka¬ 
line solution of a nitrate as solvent, thus: 

4Sn +(iXalIO +2XaXO a =4Xa,SuO, +2XFT „. 

Tho last portions of tin are removed by treating tho 


Appearance of Wnter. 

Bright Distilled Water. 

Filtered Shallow Well Water. 

KiJtercil Kuln Water. 

Clear, Filtered, Brown Water 
from tftuKnuut I’uikL 

After 12 hours.... 

Almost Bright. 

Almost bright (opaque). 

Slightly turbiil. 

Very turbid (milky). 

„ 21 . 

Bright. 

Bright. 

Almost bright. 

Turbid, 

„ 00 . 

- 

- 

Bright. 

»• 

„ 8 dnys_ 

- 

- 

- 

Slightly turbid. 

12 . 



- 

Bright (faintly milky). 


After such brown water has been treated several times 
with clay, its clarification becomes more and more rapid. 
The evolution of "as due to microbes, which always 
abound in such waters, probably tends to keep (tie 
particles of clay in suspension. Any atlinity of the clay 
to the brown colouring matter, preventin’' the settling 
of the clay, is apparently lessened after a time, when the 
finest clay particles agglomerate more and more, whilst 
also they are saturated more rapidly with the colouring 
matter. Thus these particles subside more freely and 
rapidly. The colouration of day, even by brown peaty 
water, is lint a slow process. White kaolin was mixed with 
such a sample of water, and after eight days’standing, 
the slightly turbid liquid decanted. The residue having 
been transferred to a double pa per filter, was of a brownish 
bluish lint, which became more distinct on being dried. 
'Treated a second time in like manner, a brown residue 
resulted, and so on, until after ten rcpetitions.of the 
treatment, a dark blue clay, with a brownish tint, was 
obtained, very similar in colour to many natural clays. 
The plasticity of clay is increased as the colouration 
gradually becomes more intense, and at the same time 
a faint lustre is perceived. Thus all the properties ex¬ 
hibited by natural coloured plastic clay are to some 
extent at least obtained by artificial menus. As the 
plasticity increases, the clay after drying loses its power 
of staining one’s lingers, hut its hardness is increased. 

__ —IJ. 

Improvements in the Treatment of Slurry or Slij> in the 
Munnfuctnre of Portland Cement. M. Kaija, West¬ 
minster. lino. Tat. 2101, February 17, 1SS5. 

Acuoltiuxc to this invention, the slurry, after it has left 
the wash mill, is treated in a centrifugal machine, 
revolving rapidly, and provided with a sieve, which may 
he of any desired fineness. The mechanical admixture of 
the raw materials, after they have left the wash mill, is 
thus completed must ellcctnally, while small particles 
of elmlk, such as in the wet process of manufacture 
would evidently bo burned into free lime, and thus tend 
to produce a faulty cement, are removed from the slurry 
or slip.—E. (.!. C. 


X.—METALLURGY, MINING, Etc. 

Progress in Melulturyicnl Practice. Dingl. 1’ulyt. J, 
25G, 227. 

Foil tho production of ulumioium, lain labor 11 charges a 
/iirnuco with eoko, brings this up to the requisite tem¬ 
perature with an nir-hlasl, and then introduces a mixture 
of aluminium sulphate, sodium carbonate, ami antimony 
sulphide. Tho following reactions arc said to occur :— 

(1 •) 2Sh. J S J +(i\a 3 CO J +3C = (5Xa. J S i-tlCO.. MSI*. 

( 2 .) 2Al a (SU,L+0Xa,S + -ISl..t-12C=4Xa a ShS a + lAl 

-I- 12GO.J. 

Tho sodium sulphanliinoniate is fused with soda, and 
the antimony thus obtained in a condition suitable for 
rcpcalud operations. 

In order to obtain ammoniu during tho operation of 
removing tin and zinc from metal waHtc, lieinockcir 


waste with a solution of ferric chloride and dilute hydro¬ 
chloric acid. The tin is precipitated from the liquors 
obtained liy means of zinc. 

For the removal of gold ami silver from copper regains, 
Manlicsftier. l’at. 30,41!), .July 22, 1SS1) grinds the latter 
to a powder, mixes with from 1 to 3 pur cent, of ammo¬ 
nium chloride, and heats in a inutile to temperatures 
hclow redness, till aiiiiiioiihical fumes arc no longer given 
off. The rcguliis has not altered in appearance,.lint the 
gold and silver are now in the form of chlorides, the iron 
and copper being still combined with sulphur. Tho 
chlorides of gold and silver arc extracted by any of their 
solvents, preferably sodium thiosulphate. 

1’robert recommends the plan of melting arsenic and 
sulphur ores containing gold and silver with litharge or 
lead in crucibles lined with dolomite. 

According to Howard’s patent, copper ores are decom¬ 
posed with a mixture of potassium hydrogen sulphate, 
lluorie acid, sodium nitrate, snlphuric acid, and water. 
The electricity thus generated is utilised in the precipi¬ 
tation of copper in another hath. 

Kcferring to recent discoveries of "old in the island of 
liommcloen on the west coast of Norway, Weltz con¬ 
siders that there are slight "rounds for the hope of 
obtaining the same in noteworthy amount. Traces of 
native gold have been found in Xonvay for forty years 
past. 

Symons describes a plan adopted at Maiduupcr, 
Servia, for the extraction of copper from poor ores, con¬ 
taining, upon an average, copper sulphide 1'05, blue and 
green carbonate 0 30, red cimpur are 0'i)5, water 1000 
per cent. The ore was made into heaps of 300 tons, 
allowed to dry fur a month, then roasted with seven tons 
of dry heechwood. The roasted mass was lixiviated, the 
copper precipitated from the liquors by cast-iron rods, 
cast into blocks, and brought into the market as black 
copper. 

Jtraml contributes bis experiments in relation to the 
steel-molting processes in acid and basic crucibles. The 
puddled iron {I.) and spiegel iron (II.) employed were 
composed as follows ;— 



1. 

. 0 079 . 

11. 

. o-sss 


. 0 •()!>() . 

. 0-141 


. O'UO . 

. 12*07 

Nickel and Cobalt.... 

. 001:1 . 

. 0-11)9 


. 0'030 . 

. 0-012 

I'hospliorus. 

Carbon. 

. 0-231 . 

. 0 070 

. 0 020 . 

. 4-25 


Experiments were made with three dillercnt “acid" 
crucibles, and one “ basic." 'The composition of the 
substance of the crucibles was found by analysis to be as 
under 




Add. 


Basic. 

(!) Coke-Clay. 

(2) Cruphllo. 

(3) Clay. 


Silicic: Acid 

42-7S . 

. 2103 ... 

53-92 , 

. 4-S 

Alumina... 

31-71 . 

. 21'B0 ... 

40-57 . 

. 2-49 

Magnesia.. 

— 

. - 

— 

, 92-02 

Sulphur ... 

0-19 . 

. 0-27 ... 

0'23 . 

. 0-099 

Carbon. 

1S-0Q . 

. 40-43 ... 

— 

. - 
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The constituents of the charge worked in the eokc-clny 
crucible, and of the steel obtained, were us under:— 



Charge. 

Steel. 



Sampled when 

Sampled after 
Uj hours’ 



fusion was 



complete. 

i union. 

Silicon. 

o-iio 

... 0 000 

... 0-207 

Copper. 

0 002 

... 0-002 .. 

... 0 004 

Manganese. 

074 

... o-;ioo .. 

... 0-3S0 

Jx'ickcl and Cohalt 

0 040 

... 0045 .. 

... 0017 

Sulphur . 

0 020 

... O-O.-Ki 

... 0 051 

l’lmsphorus . 

0-223 

... 0-2-23 .. 

... 0-224 

Carbon . 

0-230 

... 0-3S0 .. 

... 0-530 


1-4S2 

1 -232 

1 023 

The silicon, sulphur 

, and carbon in the charge, and steel 

of the graphite crucible were:— 



Charge. 

Steel. 



Sampled 1 hr. 

Sampled l.Jhr. 



after fusion. 

utter fusion. 

Silicon. 

0110 

... 0-211 .. 

... 0-200 

Sulphur . 

0 020 

... 0 035 .. 

... 0 030 

Carbon . 

0 230 

... 0SI0 .. 

... 0-050 


In the clay crucible the charge was made up of ninety- 
two parts soft iron, eight parts of spiegcl iron. The 
analytical results were :— 

Charge. Steel. 


Silicon. 0143 . 0130 017S 

Sulphur. 002S . 00.(7 . 0 041 

Carbon . 0:100 0330 0‘2SO 


The steel from these three crucibles was found to possess 
a medium grain on fracture, but owing to the high per¬ 
centage of sulphur showed a tendency to “red-shortness.” 
The above ex icrinieuis, with dill'crc'iit "acid ” crucibles, 
lead to the following general conclusions: High ipiality 
steel is adversely alluded most of all by sulphur, next 
by phosphorus and silicon. Copper, nickel, and coball 
have but slight influence, unless they are present in 
large amount. Their adverse inlluenco can thus be 
readily prevented. Excess of manganese causes brittle¬ 
ness, hut in amounts less than l'f> per cent, this clement 
partly neutralises the bad ullects of silicon, sulphur, and 
phosphorus. The likelihood of phosphorus increasing 
during the melting process is but small, since the mate¬ 
rials of which the crucible is ordinarily composed do not 
contain sullicieut of this element in the forms of com¬ 
bination in which it can combine wills iron. On the 
other hand, silicon and sulphur readily migrate from the 
crucible to the steel. Whilst silicon ami phosphorus are 
able in.some measure to perform the functions of carbon, 
carbon, and carbon alone, imparts to steel its elasticity. 
It follows that the crucible mass should contain as little 
sulphur as possible; it is also of importance that the 
amount of carbon should not exceed that which is 
actually required to give the clay porosity. In the 
experiments with the basic crucible the charge was com¬ 
posed of ninety-live per cent, of puddled iron, live per 
cent, of spicgel iron, lime being added to assist the 
formation of slag, and oxide of iron as the oxidising 
agent. The following are analyses of the charge and of 
samples of the steel taken at dillerent intervals :— 


Silicon. 

Charge. 
.... 0-110 . 

Steel [. 

Steel 11. 

Steel! 11 

Cupper. 

.... 0-002 . 

- . 

. - 

.. 0-007 

Mangaiiusu.... 

.... 0-710 . 

. Iraco . 

. traeo 

_ 

iNii-kclandCoha.lt 0 040 . 

— 

. 0 050 

_ 

Sulphur . 

.... 0 020 . 

. 0-003 . 

. 0-005 

.. 0 077 

l’lmsphums . 

.... 0-223 . 

. o-ooo , 

. 0 050 

.. 0013 

Curiam . 

.... 0 230 . 

. trace . 

. ~ 

.. o-ois 


The stcol obtained in this experiment was soft and 
malleable, and a rolled plate of l'Tomm. in thickness 
could be subjected to much bending and twisting without 
fracture ; owing, however, to thu high percentage of sul¬ 
phur, the tendency to “ rod-shortness ” was distinct. 
From a comparison of the above four analyses it is 


evident Hint the reaction was practically completed 
during the melting up, the percentage of phosphorus 
alone subsequently undergoing any marked diminu¬ 
tion. The dilliculty with which phosphorus is oxidised 
ami removed is explicable when it is remembered that 
ferric oxide is the oxidising agent. Copper, nickel, 
ami cobalt have sull'ercd no reduction ; silicon has been 
completely removed, and the carbon in samples I. and 
II. is only present ill traces. The increase of curiam 
in sample 111. is ascribed by the author to accidental 
introduction. The increase in the percentage of sul¬ 
phur is remarkable, and proves with what facility that 
element is transferred from the crucible to the charge. 
In this case thu sulphur was derived from the tar 
employed in conjunction with the dolomite. The 
advisability of substituting other carbonaceous sub¬ 
stance—as svrup—in place of tar is thus apparent. For 
the production of u chemically pure iron hy a fusion 
process, a material free from copper, nickel, and 
cobalt, mid containing only moderate nmouuts of sul¬ 
phur and phosphorus, should he selected. Thu sulphur 
is eliminated by the addition of a considerable amount 
of manganese before the iron has lost its easy fusibility 
hy removal of its carbon ; the sulphide of manganese 
formed rises to the surface, ami either unites witli 
tiie slag or forms a regal us. The iron now contains only 
phosphorus, silicon, manganese, ami carbon, ami these 
can he eliminated hy oxidation with oxide of iron in a 
basic crucible.—\V. 1), It. 


Jyxtraetsfrum the Jtcricw of the Mil, in;/ hat tint ri/tlnrimj 
the first Quarter ufl SS5, Chcm.Zcit. 9. 745. 

I 1 . MANUKS, of Lyons (Chau. Z cit. 1SS5, !>, SI ; and 
Her. Bat. 20,000) obtains nickel and cobalt (after 
fusion to eliminate gangue), by heatin'' the iinlybasic 
sulphur and arsenic compounds of nickel, cobalt, and 
copper in the liesseuier converter until the iron is almost 
got rid of. The regains is then treated with 1101 or sub¬ 
mitted tn electrolysis or fusion. To obtain mallealdo 
ferroniekel and ferroeolialt from crude nickel ami cobalt 
ores, the latter are fused with cyanide of iron or yellow 
prussiate of potash and oxide of manganese, and a small 
quantity of aluminium is added before tapping. 

Basse and Solve (lknj■ mat Jlulteuvi.-Zcit. 1SS5, 44, 
1 -S) in Aliena have taken out u patent for the 
manufacture of cube nickel and cobalt directly from tlie 
oxides, and from these malleable alloys may he prepared. 

Stetefcld ( C/iciii . He it. 1S85, I), 233) has sent several 
communications on the subject oi Bussell's process 
for extracting silver from ores in which the solubility 
of silver chloride in hyposulphite (thiosulphate) 
solutions is utilised, and the precipitation of such solu¬ 
tions hy alkalino sulphides, the hyposulphite being 
reproduced. If the ore contain lead, the hitter dissolves 
in the hyposulphite, and is precipitated with the silver. 
Bussell found tiiat lend carhonate is insoluble in sodium 
hyposulphite, silver and copper carbonate being soluble. 
The lead is therefore precipitated hy sodium carbonate. 
A further factor to he considered in this method is that 
whereas a complete chlorination of the silver is necessary 
to the success of the process with hyposulphites (thiusul- 
ilialcs), the solution of double salts of copper and sodium 
lyposulphUo dissolve considerable quantities of silver, 
silver sulphide mid the compounds of silver with arsenic 
and antimony. 

Muhins (C'/ieiM. /.oil. 1SS5, f), IliO; and Amur. I’at. 
310,302) gives methods for purifying silver hy elcetiolysis, 
and for the separation of gold with bromine amt hydro- 
liromic acid. 

1’. Manlius, of Lyons (Chrm. Zeit. 1SS5, 0, 339; ami 
Cler. I’nt. 30,41!)), heats powdered gold and silver 
ores, without previously roasting with ammonium chlo¬ 
ride, in order In convert the noble metals into chlorides. 

Knttcrfchl, of Stmsslmrg [C/iciii. '/.til. 1S85, II, 435), 
lias published an interesting report on tho platinum 
iroduclhm of Kussia, an industry which has increased 
iirgely in recent years. 

N. \V. Berry {Uhem. News, 1SS5, 51 [I], .10, 31) lms 
given an account of thu occurrence, properties, nml 
processes of fusing, casting, dophuspliorisation nml 
moulding of iridium. 
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F. A. Keinecken (Chan. Zcit. 1SS5, !>, 100; anil C!er. 
Pat. 30,254) comliincs the process of recovering tin and 
zinc from metallic residues with the production of 
ammonia by heating these metals with nitre and alkali, 
thus forming sodium and ammonium simulates.—.1. 15. C. 


Cellular Structure of Cast Steel. Osmond and Worth. 

Compt. ltcnd. 100, 450. 

Small, plates of cast steel, from 0 02 to O'OSmm. thick, 
fixed to glass by means of Canada balsam, were treated 
with cold dilute nitric acid, when the iron dissolved, 
leaving a carlion compound behind. A microscopical 
examination of the plates showed that cast steel pos¬ 
sesses a cellular structure, the iron occupying the in¬ 
terior, and the carbide of.iron formin'' the cell wall. 
The cells unite to form groups, which, in the thin 
plates, are seen to be separated by empty spaces, and 
therefore possess no walls. If a bar of cast steel is 
dissolved at the positive pole of a Jlunsen cell in 
dilute hydrochloric acid, the residue, consisting of 
small spangles, preserves the original form. These 
spangles form a network, the meshes of which were 
filled with iron. If a polished surface of east steel is 
etched with concentrated nitric acid, the dendritic struc¬ 
ture of the cell-groups is seen. In tempered steel, only 
simple colls are found. The interior of the culls is 
elongated by hammering, and the cell walls, which are 
but little extensible, more or less obliterated.—S. Y. 


The Treatment of Haste Slta/s. II. .Schiichtcrmann. 

tier. l’nt. 30,891, April S, 1SS4. 

Slags obtained from the basic process arc finely di¬ 
vided, freed ns far as possible from metallic iron, 
mixed with sulution of calcium chloride, dried and 
calcined in presence of water vapour. Sulphuric, phos¬ 
phoric and silicic acids, previously combined with oxides 
of the heavy metals, now enter into combination with 
lime, and the phosphates may be readily obtained there¬ 
from bv proceeding according to well-known methods. 

—\V. D. 11. 


XI.—FATS, OILS, AND SOAP MANUFACTURE. 

Experiments with Luhricutimj Oils. S. Lamansky. 

Ding!. I’olyt. J. 256, 170. 

Is the experiments of which the results are to be 
enumerated first, the apparatus of Napoli and Deprez 
was employed, since with this it was possible always to 
subject known quantities of oil to the test. From the 
tabulated results of these experiments, the conclusions 
to be drawn arc :—The coetlieicnt of friction is depen¬ 
dent upon viscosity, liquid oils will not carry a heavy 
load, nut have the smallest coellicient of friction ; 
viscid oils, such as ricinus, among organic, and O'liiek 
cylinder oil among those of mineral origin, show a large 
coellicient of friction with a proportionately small load. 
These oils can only he employed successfully for the 
lubrication of light machinery when the parts in con¬ 
tact therewith arc warmed. Experiments were also 
made by the aid of the same apparatus with oils of 
small viscosity—viz., sperm, olive, and a light mineral oil 
"oleonide,”—with a view of determining what relation 
obtained between velocity and friction. It was found 
that an increase of friction corresponds with an increase 
of velocity, but that the inlluencc of velocity upon fric¬ 
tion is more marked with small and heavy than with 
medium loads. Thu inlluencc of tumperuturo upon the 
lubricating powers of a large number of oils was studied 
by the aid of Thurston's apparatus. The coellicient of 
friction of mineral oils iH easily intluenccd by changes 
of temperature, increase of temperature resulting in 
decrease of viscosity. In fact, the viscosity of ricinus, 
and the majority of mineral oils, is too readily alleetcd 
by temperaturo for theso to be regarded as first-class 
lubricants. In this respect sperm and olive oils show 
their superiority. The lubricating power of different 
mineral oils in the market, the viscosity of which varies 
between 00 and 70, differs very slightly, although theso 


are sold at widely different prices. Among mineral oils, 
the author has found that petroleum residues will carry 
the greatest load, and on this account, and their low 

{trice, he recommends their employment in railway axle 
ubrication. A mixture of equal parts of rape oil and 
petroleum residues has a smaller coellicient of friction 
with all loads than the residues alone, but after a certain 
limit of load is reached, the coellicient of friction of the 
mixture is more sensitive to tin increase of load than 
the petroleum alone. The author’s experiments lead 
him to recommend, for heavy work, a mixture of equal 
parts of rape and “ waggon " (mineral) oils ; this is con¬ 
tinued by practical experience on the French railways. 
Mineral and ricinus oils, which, by the aid of Thurston’s 
apparatus, were found to possess a high coellicient of 
friction, when heated to 78’ to S3', gave excellent re¬ 
sults, owing to their thereby decreased viscosilv. 

— \Y. D. 11. 


Extraction of Fat front Hones. Dr. Lorenz. Uhem. Zeit. 

9, 4S4. 

The author has tested the ellicacy of the benzene fat- 
extraction process, introduced by SJeltsam in 18S0, and 
finds that the bones after treatment with benzene still con¬ 
tain 1 'll to 2'5 per cent (on the raw material) of fat, which 
can be extracted by a further treatment with benzene and 
0'48-0'S per cent., which is dissolved out by ether or a 
total of 2'0S.'1'2 per cent, of fat, which is lost in the 
actual process. This represents a loss of about 25 per 
cent, of fat. The author concludes that there is still 
room for considerable improvement in the method of 
extraction.—J. 15. C. 


On the Insoluble llcsiduc formal In/ the Distillation of 

Castor Oil in Vacuo. K. Krefit ami Th. Uruuner. 

Her. 17. 21)85. 

Tins subject has been studied by several chemists, but 
their analyses of the product do not agree. The authors 
distilled castor oil both under reduced ami at the ordinary 
pressure. The residue in the retort, which solidified 
suddenly, was extracted repeatedly with ether, and 
macerated between each extraction. The product, now 
scarcely elastic, was dried in two cases in the desiccator, 
in three others on the water-bath at a pressure of 15mm. 
Tim analyses agreed well together, ami fairly with the 
composition (O,, They differ widely from 

those previously published. It appears from them that 
tho product is a polymeric modification of umlccylonic 
acid O,, II.; it shows gr at resemblance to Fittig and 
Engel's methacrylic acid. The product, which resembles 
caoutchouc, is easily suponilied by alkalis, and when 
fused with potash yields nouylic acid. When heated to 
50-150' with four times its weight of fuming nitric acid 
for several days, it formsschaeic mud. UndeoyIonic acid 
when similarly treated gives tlm same acids, so that the 
nature of the product is confirmed. When pure nudecy- 
icnie acid is heated in closed tubes for somo hours to 
300', anil subsequently distilled, the residue in tho retort 
solidifies suddenly to a light yellow amorphous mass, if, 
however, the acid, after being heated, is distilled under a 
pressure of 15mm., unaltered umleeylenie passes over 
lir.-d, the temperature then rises rapidly 100“, ami hut ween 
2i;5“ and 275“ a product distils over which readily 
crystallises on cooling, while the above-mentioned 
yellow solid remains behind. The crystalline body was 
redistilled, tho temperature being allowed to rise to 250“, 
pressed, and recryatullised from dilute alcohol in a freez¬ 
ing mixture. It inched at 29-30', and its composition 
was found to be (O,. !1.,„D.,),,, or the same as umleeylenie 
acid. The silver salt bus the composition U 3a H JU U, Ag, 
The acid is therefore monobasic.—>S. Y. 


Improvements in the Manufacture of Soap. W. iloiligcr. 
Eug. Fat. 9012, June 10, 1884. 

Is order to neutralise the free caustic alkali usually 
present in soap, a strong solution ot a bicarbonate of tlm 
same alkali (usually soda) is incorporated with tlm soap- 
paslo at a temperature not far removed from 90" U. 







Juno 29.1885.) THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


407 


Improvements in the Man ufartnre. o f Soup. A. Dmncier 
ami It. Nickels. Eng. I'at. 9375, J line 24, 1884. 

A COJirnu.Nt) termed in .llie specification “rcsiimle of 
glycerine” is prepared by .adding excess of powdered 
colophony to heated glycerine, and continuing to heat 
and stir for some hours. It may also he prepared by dis¬ 
solving 4 per cent, of caustic soda in glycerine, and add¬ 
ing thereto lti per cent, powdered colophony ; about. 
15 per cent, or more of either mixture may he incor¬ 
porated with soap in the usual way. — Vi. L. C. 

Improvements in Lubricating Oils. Jakob Sccger. ling. 

l’at. 13,512, October 13, 1SS4. 

Tau.ow, oil of turpentine, and cod-liver oil are mixed, 
and added to a solution of potash soap in warm dilute 
alcohol; the whole is stirred and cooled to 90° E, and 
rape oil is added to the mass. No Humilities of the ingre¬ 
dients are given, hut special qualities are claimed for the 
lubricant so produced.—\V. L. (J, 

Improvements in the Preparation of Oils for Medicinal 
Purposes. W. ti. Hadley. Eng. Pat. 1399, January 
31, 1885. 

To cod-liver and castor oils the patentee adds caustic 
nlkali to neutralise the oleic acid, and then mixes with 
this emulsion, sugar syrup, glycerin, and aromatic 
essences, in order to make them more palatable. 

_ —W. h. C. 

Ait Improved Method nr Process of Pnrifi/iui/ Fat ami 
Oil. II. 11. Lake. Prom J. 1‘. A. I,arson. Eng. Pat. 
2100, February 14, 1SS5. 

TUB patentee renders lit for food various inferior fats, 
such as tallow and olive oil, by subjecting them to the 
successive action (I) of steam at 150-250' (j. , with or with¬ 
out a vacuum; (2) of a mixture of alumina salts and 
dilute sulphuric acid, at 100° (J.; (3) of an alkaline cur- 
hunate; (4) uf some weak oxidising agent at a low 
temperature, sueh us very dilute nitric acid, soluble 
eliminates, etc.—W, 1,. C. 

XII.—PAINTS, VARNISHES, AND RESINS. 

Uttramariiie-lihir. from Silica. Fr. Knapp. Journ. 
Prakt. Client. 31, 151. 

Tub author has failed to prepare ultramarine from 
silica without alumina.—A. tl. tl. 

The Umber Deposits at Ashburton. 1!. J. Frechevilte. 

Trans. Roy. (Sent. Hoe. (Cornwall), X. vii. 217. 
Tiikhb deposits occur at Ashburton, near Dartmoor, 
and oceiir closely associated with deposits of dolomilic 
limestone. Jiy tlm alteration and decomposition of the 
latter the umber has been formed, ami the change is 
indicated in the following analyses by Mr. J. J. Heringcr. 
No. 1 is tlio analysis of a sample of unchanged limestone, 
No. 2 that of the umber in its natural state : — 

N'». i. No. 2. J’»r 

Cl 111. Cl'lll, 

Water (tost at 100' C'J..., 0'8 Water (lost at loo'C.)_ 03 u 

Itarhoimtu of llmo . Ili'7 Combined water. i s 

Curlmiiiitu of magnesia., n o I,imo. (j ti 

.Silica. 3-3 Silica. 12-3 

Carbonate of iron. g'li l-’t. i;.;i 

Cui'boiiiile lit miiiigiiiiusu S'S Motl_.. 100 

Unduturmined and loss.. 3'1 Uiidctorndiiod mid loss., 10 

The carbonates of lime and magnesia have doubtless 
been removed by the solvent action of water containing 
carbonic acid, thus giving riso to the formation of 
deposits of umber from twenty to thirty feet in thickness. 
The deposit iH worked by removing the over burden, 
consisting of from three to four feet in thickness uf loam, 
and then sinking large rectangular pits in the umber till 
the unchanged ruck is reached. The timber .supporting 
the sides is then removed, the pit filled up, and another 
commenced alongside. Tim umber ohtuiued,after being 
stamped in tlm usual manner, is ground under edge- 
runners, and the Ihpiid mud pumped up to tanks, where 
it remains until it settles sullieieutly to bo dug out. 


The drying is then completed in a manner similar to that 
practised in the preparation of china clay. Tlm timber 
is used for making the so-called silicate-oxide paints, as a 
colouring matter for the coarser kinds of cloth, and in 
the manufacture of brown paper. The output of umber 
from this deposit for the year 1SS3 was 27li(> tons, the 
price of which delivered on rail at Ashburton averaged 
about 25s. per ton. Small deposits of umber have been 
found near Milton Abbot and at Veryan, seven or eight 
miles from Truro, in both cases as a*result of tlm decay 
of limestone rocks.—W, S. 


XIV,—AGRICULTURE, MANURES, Etc. 

Composition of Unwholesome Meadow Jlaij. Morgen. 

Died. Centr. 14, 99-91. 

Tut; hay in question, when used as fodder, caused the 
hones of the animals to become brittle. Two samples 
were taken and examined; they were found to he very 
deficient in lime and phosphoric acid. Taking moisture 
at fifteen per cent.— 

Cut) 1’jO, Albumen. 

Sample 1 contained 0'37 ... 0-20 ... 8'3 per cent. 

,, 2 „ 0 07 ... 0 20 ... 11-0 „ 

Sample 1 consisted almost entirely of inferior “acid ” 
grasses and weeds, such as nardiis stricta, culluna 
vulgaris, at rex panieea , potentilla, juntas (rushes) ami 
such like, with only two good grasses, antkoxauthuin 
odoratum and aijrvstis alba, in verv small quantities. 
Sample 2, with the larger amount uf lime, etc., consisted 
mostly of marshy vegetation ; but, nevertheless, with 
notable quantities of good grasses, sueh asholcuslauatus, 
agro-slis alba, lo/ium perenne, etc. Thus it would seem 
that the amounts of lime and phosphoric acid present 
form a good indication of tlm wlmlesonicness or lmwlmle- 
somencss of hay.—D, A. L. 

Jlcmoval of the Ilittcrness from Lupines. F. llcnte. 

Hied. Ceutr. 14, 91-92. 

Lit Pi KGS (1001b.) are immersed for twenty-four hours in 
dilute hydrochloric acid (containing for 1001b. lupines, 
21b. of strong acid), then a saturated solution of calcium 
sulphite (2!h.) is stirred in, and after twenty-four hours 
tlm liquid is poured oil'. The lupines are washed by 
repeated soaking in fresh quantities uf water. The seeds, 
after treat incut, arc some wlint bleached, are odourless, and 
destitute of hitter taste. They are eaten readily by sheep, 
horses, cows and pigs, and when dried may he kept 
for a long time without spoiling. Tim air-dried lupine, 
after treatment, contains 37'28 per cent, alhumeimiils, 
ami 3'3S per cent, of fat. The process here described 
occasions a loss of about twenty percent.; hut apparently 
not including lunch nutritive matter.—D. A. L. 

Formation of Free Ih/droehlorie Aval in Plants. W, 
Dctiner. Hied. Ceutr. 14, 10S-109. 

The author contends that the organic acids of plants arc 
capable of decomposing metallic chlorides with the 
liberation of hydrochloric acid. And, us an example of 
this, lie instances the fact that the addition of a trace of 
chloride promotes tlm action of diastase on starch, which 
ho explains in tlm following manner:—The orj'iiuie acids 
in the malt extract liberate hydrochloric acid, which favours 
diastalic action to greater extent than its equivalent of 
organic acids. If, however, citric acid, alone, and with 
chlorides, is added to malt extract, tlm activity of tho 
diastase is greater in tho first than in tlm second case, 
from which it is inferred that too much hydrochloric acid 
retards tho diastolic action to a greater extout than its 
equivalent of organic acid. Definite experiments were 
now made to prove tlm decomposition of chlorides by 
organic acids ; citric and oxalic acids were employed 
along with various chlorides. Metliyl-nnilino violet was 
used as indicator, inasmuch as it is much more readily 
adeeted by hydrochloric than by citric acid. («) 15cc. 
distilled water, and (6) 15cc. distilled wutur containing 
0'02gnu. citric acid, (e) 0'7grm, potassium chloride, (<t) 
0'7grm. sodium chloride, ( e) O'O'Jgrm, citric acid and 

0 
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0'7grni. potassium oliloriile, (/) 0'02grui. citric acid and 
0’7grm. sodium chloride. After remaining IS hours at 
a temperature of 20-25’ C. the solutions were tested with 
methyl-aniline violet; the colour in («), (c) and (d) was 
not changed, in (6) it was slightly changed, whilst in (c) 
and (/) it was changed to blue, or to the same extent 
as it would be by very dilute hydrochloric acid. Oxalic 
acid behaves in a similar manner to citric acid.—D. A. L. 


Behaviour of Zinc Salts towards 1'lanls and in the 
Soil. A. liaumann. Hied. Ccntr. 14, 117-1—0. 

In order to investigate thoroughly the much-contested 
question os to injurious or harmless effect of zinc salts on 
vegetable life, the author lias made a series of water- 
culture experiments to study the ell'ccf, and the limits of 
the ell'cct, of soluble zinc salts on various plants; and a 
series of experiments with soils and zinc salts to discover 
both the ell'cct on the plant and the chemical changes 
produced in the soil. For the water-culture experiments 
the solution contained calcium and potassium nitrates, 
dipotassium phosphate, magnesium sulphate, and iron 
phosphate. To these zinc sulphate was added in various 
proportions, so that the four solutions contained 10, d, 1, 
and 0-1 milligrams of metallic zinc per litre respectively. 
Thirteen plants of various kinds were experimented on. 
Starting from the seeds, these plants were germinated in 
a similar manner, selected as nearly alike as possible, 
and cultivated in the above solution at first without zinc. 
Observations made, when the zinc sulphate was given to 
the plant, showed the ell'cct to he more injurious than 
was anticipated. AH the plants resisted the influence of 
the smallest quantity of zinc, and only one—the radish 
[rapliauuH sativus )—died in the 1 milligram per litre 
solution. The following resisted the 1 milligram solu¬ 
tion, but succumbed to the a milligram solution. They 
are arranged in the order of t heir susceptibility: Meadow 
clover, kidney vetch (anthyllis ndneraria), sparry (s/icr- 
tjula arvensis), vetch (vicia stdiru), barley, oats, cabbage 
Lrassieit olcracca), mangold wurtzel (beta mlqaris), and 
buckwheat; whilst sau foin is not alleeted by thef) milligram 
solution, but dies in the 10 milligram solution. Finally, 
the 10 millim-am solution kills all the plants; the clover 
in 1G days, barley in 80 days, vetch in ;tl days, radish in 
4G days, the saufoiu in 104 days. The other plants are 
intermediate in the order indicated above. The conifcne, 
however (pine and fir), flourish even in the strongest 
zinc solution. Older plants perish sooner than the 
younger ones of the same kind. The action of the zinc 
alwuys shows itself by a change in the colour of the 
leaves. The client of zinc sulphate when applied to the 
soil is, however, quite dillerent, and depends greatly on 
the character of the soil. To substantiate Ibis.statement 
the following plants—meadow cat’s-tail grass {/ddeum 
firatai.se), oat gross (arena arr/iaiathcrnm), rye grass, 
soft meadow grass (holms la nut us), field pea, sweet pea, 
and cabbage (brussiea olcracca )—were grown in two 
kinds of soil, one a chalk soil rich in humus, the 
other a sandy soil, free from humus and' poor in 
lime. The plants were sown iu pots, and represen¬ 
tatives of each sort were watered daily, some 
with distilled water, some with a solution of zinc 
sulphate containing 20 milligrams of zinc per litre, and 
some with a solution containing double that quantity. 
In the sandy soil for the lirstsix weeks all the plants were 
well, and those receiving strongest zinc solution looked 
most vigorous than any of the other plants. After this 
period the zinc plants full otf, ami ultimately died, the 
grasses resisting for the longest time. In the calcareous 
soil matters were dillerent, and not only were the zinc 
plants not killed, but they even surpassed in development 
those not receiving the zinc. The cause of these pheno¬ 
mena is plain; the sandy soil did not contain the necessary 
constituents to make the zinc harmless and insoluble, 
whilst the humus soil, ou the other hand, absorbed the 
zinc, setting free other valuable plant foods, such as 
potassium, sodium, and magnesium iu a soluble form. 
This conclusion was confirmed by experiments, wherein 
various soils wore treated with zinc solution, and the 
quantity of zinc retained determined. The zinc absorb¬ 
ing power is greatest iu soils rich in humus ; then follow 


clayey and calcareous soils, then other soils according to 
their richness in alkaline earths and humus; finally 
comes poor sand soil, which has scarcely any retentive 
(lower at all for zinc. From direct experiments the 
author concludes that alumina has great zinc absorptive 
(lower without becoming soluble itself ; zeolites also 
decompose zinc sulphate, whilst calcium and magnesium 
carbonates precipitate the whole of the zinc as carbonate. 
With regard to insoluble zinc suits, water cultivations 
with some of the plants mentioned alsivc in solutions 
containing zinc carbonate or zinc sulphide, proved that 
these salts were equally as fatal as zinc sulphate, owing 
to the solubility of zinc carbonate in water containing 
carbonic anhydride, and to the fact that zinc sulphide 
under similar conditions is converted into carbonate. 
This solution does not lake place iu the presence of 
calcium carbonate, when it is present in proportions 
equal to or exceeding four of this salt to one of the zinc 
carbonate. For the sulphide the quantity required is 
somewhat less. Therefore, there is no solution of zinc 
likely to take place in the soil, any way not to any 
injurious extent, and the author’s experiments prove, as 
well as those of previous investigators, that insoluble 
zinc salts in the soil are harmless to plants. If, however, 
a soil should contain considerable quantities of soluble 
zinc—as, lor instance, near zinc mines and works—the 
author recommends the use of (tent, heavy dressings of 
farmyard manure, ami the application of clay, marl, or 
chalk. Certain zinc powders have been idle red iu the 
market for use ou the soil ; it is scarcely necessary to 
add that such an application is strongly deprecated. The 
poisonous action of the zinc on the vegetable organism 
evidently consists in a destruction of the chlorophyll 
colouring matter, inasmuch as neither the development 
of vegetation in the dark, nor the growth of plants con¬ 
taining no chlorophyll, is affected by zinc.—D. A. L. 


Manorial Value, of Beat 1 Baste anil Concentrated 
Liquors from the Strontium Siq/ar Factories. Mareker. 
llicd. Ccntr. 14, MO. 

Tins manure contains from 2 - o to 3‘3 jicr cent, nitrogen, 
of which about O-lti to 0 20 per cent, is derived from the 
lent, and is only of small value ; the greater part comes 
rom the roots iu the form of nitrates, ammonium! com¬ 
pounds, amides and amido-acid, and is of thu same 
value as mmiionincal manures. The potash amounts to 
from ll'f> to 11 per cent., and us it is not aeemnpnnioi! 
by any of the other salts, which so frequently render 
the impure Stnssfurt immures injurious, it forms an 
additional qualification to recommend the mixture of 
peat and waste liquor ns a valuable manure. 

— IK A. /,. 


Amount oj Nourishment wul Alkaloids in Different 

Varieties oj Lupines. l)r. E. Flechsig and Dr. E. 

Taeubcr. Die I.aiulw. Yorsuch. 18811, 401. 

Twki.vi: varieties were grown under the same conditions 
of weather, manure, and soil ; the seed was examined for 
protcids, fat, etc., and alkaloids, the straw for woody 
iibre, ash, etc. The most nitrogenous seeds were accom¬ 
panied by the most nitrogenous straw, ami the latter 
contains the largest proportion of ash. The ligurcs mo 
interesting, mid should he consulted.—,1. It. 


I'calinq Experiment with Lupines. Sachs. Lumlw 
Zeit. I SS I, 441. 

The Ei i( lines had been treated by a patent process to 
remove bitterness, and were found to increase the yield 
of milk from a cow, but neither to injure it nor all eel 
the flavour of thu butter. Horses cut sparingly, and 
pigs refuse them.—J. II. 


Manorial Value of Freshly-fallen Leaves oj Trees. 
Emmerling, Logos, and Kmcis. Hied. Ccntr. 14, 87-00. 

1'nKSlll.v-l’Al.l.EN leaves from—I. grey poplar; 2. while 
willow ; 3. silver poplar ; 4. hornbeam j 0. birch ; 0. 
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sycamore j 7. alder ; S. oak ; 0. beech—were found to 
contain— 

1. 2. 3. 1. 

Water per cent. 20 SS 20"27 18 31 1 7 'O.'l 

5. G. 7. 8. 0. 

„ „ 15-73 17-74 17 00 17 73 15-35 

and in 100 parts of dry matter:— 


cent. ; the lirst-mcntioned leaves would therefore consti¬ 
tute an excellent fertiliser, even for a very impoverished 
soil. It is noteworthy that the beech-humus beneath the 
beech tree,reslingou grey-sandformation,contained three 
times more nitrogen than the freshly-fallen leaves, whilst 
the mineral matter of the leaves was more than double 
that of the humus. Apparently-, therefore, the dense 
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Cl . 
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0102 

00S3 
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To compare these with one another, and with various 
straws, the analytical results were calculated on the 
mean percentage of water, 17'5 per cent., and from these 
figures the muuuriul value was obtained, by multiplying 
the amount of nitrogen by 5, phosphoric acid bv 2, and 
potash liy 1 ; manurial units are thus obtained of the 
value of io pfennigs (slightly more than one penny) each. 
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Hence, the ashes of poplar and willow leaves contained 
5 to 5'7 pur uont. of valuable plant food ; the ub!i from 
sycamore 4 per cent. ; whilst the proportion of these con¬ 
stituents in the other ashes amounted to from 2 to 2-3 per 


network of surface roots of the beech tree are especially 
adapted for utilising the mineral matter set free by the 
decomposition of the freshly-fallen leaves, thus leaving 
the soil richer in nitrogen.—D. A. 1,. 

Peat as Manure. l)r. Schrieuor-Triesdorf. Slichs. 
Laudw. Zcit. 1SS4, 42!l. 

Till-: author has for 10 years carried on experiments in 
wooden boxes sunk in the ground, each about 1 euh.- 
metre capacity, lilletl with about 13 cwl. of red sandstone ; 
! imlf the boxes received an addition of 5% pent earth, 
j With oats the results were :— 
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199 

307 
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857 

Mineral Manure plus Sul-) 
plmlo Ammonia .) 

470 

837 

553 

1073 


The addition of pent yielded similar marked increase 
with barley, rye, buckwheat, pens, beans, potatoes, etc. 

■—J. it. 


Munnrintj Experiments with Precipitated Phosphate of 
Lime. Urbbecko-Mur/.luiusen Lundw. Zeit. u. Anz. 
1881, 012. 

In agreement with previous experiments on light soils 
these experiments in 1SS2-83, with barley on a clayey 
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loam, nml oats on n light soil, containing lime mnl 
humus, shoiv that ]ircci|iitntcd phosphate of limn, asso¬ 
ciated with nitrate of soda, is far superior to the former 
alone, or a mixture of it with superphosphate.—J. It. 


Influence of light upon the Germination of Seals. A. 

Ciesiar. Natnrforscher, 1SS4, 15(5. 

TllE results showed that a few seeds ( viscous album) will 
not germinate without light; others (Imrley, etc.) germi¬ 
nate equally in darkness or light; some [Pott meinondis, 
etc.) were assisted by light. Yellow light assisted germi¬ 
nation, violet hindered it, white light caused a maiked 
improvement.—J. It. _ 


Chemical Analysis of the Outer Wood and Heart ]\'oo<J of 
Various 'Trees. Dr. IV. Daubc. 1'orstlichc Matter, 
20 , 177 . 

In trees the constituents separate into several con¬ 
centric layers, vitality is confined to the outer 
wood, the inner wood seeming to take no further part 
in it. A sharp characteristic difference between the 
outer and inner wood is, however, not yet known, 
hut the author sought to establish one, and selected 
trees of the following ages,—larch, 10:t : lir, 101 ; 
pine, 75; oak, 125; beech, ISO. The relative amounts 
of oxygen, nitrogen, carbon, hydrogen, and ash were 
determined without establishing any essential dilfcronce, 
save in the pine, where the heart-wood contained f>4% of 
carbon against 50% in the outer, and 3!)% oxygen against 
43%. The author thinks this is due to the larger amount 
of resin in the heart-wood. The various mineral consti¬ 
tuents were then determined, and showed potash always 
most abundant in the outer wood, phosphoric acid 
decidedly so ; lime various, also magnesia ; ferric oxide 
the same, sulphuric acid larger in amount in the outer 
wood, silica and soda in but slight quantity. - J. it. 


Dissolved Wool. Dr. Marcher. Mngd. Zeit. 1SS4, 121. 
AVool intimately intermixed with quicklime, and mois¬ 
tened with water, will, after 2 to 3 months, furnish a 
capital compost for autumn dressing. Wool can also lie 
treated in lead-lined boxes, with sulphuric acid. This 
procedure, though dearer, acts quickly, and there is no 
loss of ammonia.—J. It. 


Upon the Assimilability of Phosphoric Acid contained in 
Slones and Soil. (.!. 1,cellar tier. Compt. Jtend. 98,105S. 
The author has made experiments to show the direct 
assimilability of the phosphoric acid contained in stones 
freed from all organic matters. 

The trial soils were composed partly of slate, partly of 
granite, the stones carefully washed, dried, powdered, 
ami mixed, tilled into llowor-pots, and manured with a 
mineral manure composed of ammonium nitrate, calcium 
sulphate, and a potash salt, also ouc-lialf of the pots 
received phosphate, the other not; each pot was sown 
with live seeds of buckwheat, which together weighed 
0 - 12-0‘13grm., and contained 0 - 0012grm. phosphoric acid. 

The table below gives the results-.— 
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.Tiro added phosphoric acid considerably increased the 
yield, but tho plants were evidently able to take up an 


important amount of phosphoric acid from the pure 
mineral.—J. 11. 

Comparative Trials with Peal Compost and Nitrate of 
Soda on ltcel. Dr. L. lCiintzc Spurn. None Zeita. f. 
ltiihcnzuekor Ind. 1SS4, 133. 

Leves from stronlia-trented molasses were made into a 
compost by drying up with peat; the mixture, containing 
2-5-3-.3% nitrogen and 11’5-14% potash with good con¬ 
dition, was tried associated with linker guano or super¬ 
phosphate, against nitrate of soda with the same. Vi ith 
cereals no difference was produced. With beet good 
results were obtained in yield of roots and of sugar; and 
trials with various sorts of beet also showed that tho 
compost with linker guano gave a higher yield of crop 
and sugar than nitrate with linker guano.—.1. li. 


The Absorption of Atmospheric Nitrogen by Plants, 
W. O. Atwater. Amur. Glicin. J. 6, 3(15. 

IN order to decide the question whether plants growing 
under normal conditions are able to absorb a considerable 
weight of free or combined nitrogen from the air, peas 
were grown in washed and ignited sand, moistened with 
solutions of nitrogenous nml mineral matter of known 
strength. The concent rat ion of the solution, the abso¬ 
lute quantity of solid matter, and the proportion of 
nitrogen with mineral matter was varied in diH'crunt 
experiments. Tho plants grew outside in the air, but 
protected from dew and rain. The excess of nitrogen 
found in the plants nt the end of the experiments over 
the quantity of nitrogen which was in the seed and the 
solutions, represents the quantity of nitrogen taken from 
the atmosphere. Different experiments yielded an excess 
of nitrogen, which rose in one case to 51%. The greatest 
excess was found, if the concentration of the solutions 
did not interfere with a good thriving of the plants, and 
provided the supply of mineral matter was more than 
sullicient. In such cases there was a gain of nitrogen 
amounting to 50%. The author does not state his 
opinion how iineombined nitrogen can lie absorbed by 
(lie plant, hut only refers to experiments made by 
lierthciot, which show that electricity of such a tension 
as prevails on the surface of the earth in the air sur¬ 
rounding the plant can canso the absorption of free 
nitrogen by means of dextrine and cellulose.—S. II. 


XV,—SUGARS, GUMS, STARCHES, Eto, 

Experiments with Various Sorts of Sugar llccls. Dr. C!. 
J.iubscher. Hied. Centr. 13, 771. 

G'AitltlKH out on deep loam, with lewt. of superphosphate 
ploughed in in autumn, and lewt. nitrate of soda in 
spring worked in by a cultivator. Average results 
according to yield of sugar placed tho varieties ns 
follows, the best being first: Kl Waiizlcbcner, Knnuor’s 
Klektoral, Woudelsteincr, Donihiirgcr, Knauer’s Impe¬ 
rial, Vilmorin, Stoobnitzer, llcnkomlorfor.—J. It. 


The Part played by Animal Charcoal in Sugar Factories, 
specialty as regards the Silicate of Time, II. I’ellet 
and A. Cinlvalowski. Hied, Gcntr. 13, ill- 
Many factories have lately worked without animal 
charcoal, by careful special filtration ; this in most cases 
has presented no dillieulty, hut in soiiio the filters have 
soon been stopped up, nml this according to tho author 
is caused by the silica in (he juice derived front tho 
limestone employed, and specially from the coke used in 
burning tho lime ; for instance, a piece of original lime¬ 
stone contained 010 to0 - 20 per cent , silica, nml a piece of 
burnt lime U! per cent. A part of tho silica dissolves in 
tho juice, gradually separates during the evaporation, 
lining the pipes with a Imd non-conductor, and tho other 
part not so separated hinders tho filtration. Examina¬ 
tion of a threo-ketlle system gave 0'40 per cent, silicic 
acid in tho deposits of tho first, 23M0 per cent, silicic acid 
of the second, and (it)'80 nor cent, in deposits of tho third. 
Jiiieo thus containing silica, when filtered through char¬ 
coal, loses it, and on revivifying the elmrconl used, tho 
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latter is gradually made harder. The limestone should 
not be intermixed with the fuel, hut be heated from the 
side.—J. It. 


Vreservation of Dried, Washed, Frcsscfl Sugar-beet 
Sections, if, Ilcllriegcl. liied. Centr. 14, 93-98. 
Skvkiiai, series of experiments were instituted to in¬ 
vestigate the subject suggested in the title. Various 
samples of pressed sugar-beet sections were taken. 
Samples were prepared as follows:—(1) dried slowly at 
00 ’; (2) dried slowly at 100°, but not quite free from 
water ; (0) samples which had been slowly dried were 
heated strongly and dried to excess; (4) fresh samples 
dried at lirst partially, then completely in current of air ; 
(0) fresh samples heated strongly anil dried to excess ; {(>} 
not sullicicntly dried, remaining soft and containing 20 
percent, of water. To compare with these samples of 
clover and meadow bay, pea straw, rape, and earth-nut 
meal, dried to a somewhat similar extent as the sugar- 
beet samples, were also experimented on. These 
samples were subjected to various varying conditions 
of temperature and moisture for different periods. 
From time to time observations were made as to thu 
growth or non-growth of mildew, loss or gain in mois¬ 
ture, and of the proportions of dry matter. From which 
numerous observations, the author concludes that thu 
sections are not remarkably hygroscopic, and, in fact, are 
less so than many of our ordinary fecding-stulls, such 
ns clover and meadow hay. Thu suctions arc also not 
very prone to decomposition, and did not become 
mildewy as readily as oilcake and hay. Moreover, 
after eight months’ storing under most unfavourable 
circumstances, they sullered less loss in dry matter 
than rape and earth-nut meal, and clover and meadow 
hay.—I). A. H. 

Growth of Sut/ar-bcel. 11. (Jorcnwimlcr. Hied. Centr. 
14, 113-115. 

StJOAlt-liEirr were grown on a soil somewhat poor in 
phosphoric acid, plots were arranged without and with 
dilfereut manures. The application of (iOOkilos. am¬ 
monium sulphate per hectare increased the yield per 
hectare from 3.‘l,440kilos. to 51,750kilos. The same 
quantity of ammonium sulphate, with -IOOkilos. super¬ 
phosphate, gave a yield of 55,-IOOkilos., whilst sowing 
200 kilos. of magnesium sulphate, in addition to the 
above quantities of the other manures, yielded 54,900 
kilos., showing that the magnesium suit was super- 
lluous. The composition of the roots from all plots 
was about the same, and the author remarks that thu 
plant evidently assimilates deliuite amounts of mineral 
constituents without reference to the supplies in thu 
soil. Cultivations of sugar-buet were made in washed 
anil ignited sand with (1) all the necessary constituents, 
and (2) with lime excluded. The yield of roots in thu 
first case was more than double the yield in the second, 
although the weight of leaves was in the reverse order, 
whilst without lime the percentage of sugar in the routs 
was lower, but the ash per cent, was greater than with 
lime. It is of interest to nolo what a remarkable elVccl 
withholding this ingredient has oil the growth of the 
plapt in spite of the very small percentage of lime 
(0 037 to 0 01) contained in normally-grown roots. The 
author remarks that water-culture only gives trust¬ 
worthy results with water plants, and that for other 
plants purilied sand should lie used as the cultivating 
medium.—D. A. 1,. 


.4 Sugar anil Jlela'iu from Cotton Cube. II, Ititthnu- 
sen and Others. liied. Centr. 14, 132-133. 

TllH sugar is obtained by extracting cotton cake with 
80 to 85 per cent, alcohol. It crystallises in needles, 
reduces Fehling only after heating with acid, and its 
rotatory power is Da = 104 5. This sugar is identical 
with the plus-sugar obtained from molasses by the 
strontium hydroxide process, also with liohm’s “gussy- 
pose,” and Loiseau’s “ruHinosc." Tollens does not 
recognise its identity with Jlertholot’s mclituse, and 
therefore suggests the retention of the name rnlliiiosu. 
A botuiu, hydroxyquinolino, is obtained from the 


mother-liquor from tho sugar by precipitation with 
platinic chloride, llolim has obtained quinoline plati- 
nocbloritlc, by precipitation, from cotton seed. 

—D. A. L. 


Composition of Starch-sugar Syrup, of Honey, ami the 

Adulteration of the Latter. J. .Sielicn. Hied. Centr. 
14, 134-137. 

Staucii syrup, when fermented with yeast, yields less 
alcohol than pure dextrose, but more than corresponds 
to the dextrose present in the syrup, hence some other 
sugar must take part in the fermentation, even if only 
incompletely. The residue from pure dextrose, after 
fermentation, does not reduce Folding's solution ; but 
that from dextrose syrup reduces it strongly. From 
other determinations, the syrup is found to consist of: 
dextrose, 21'97 per cent.; maltose, 15'80; dextrin, 41 '90; 
water, 20'10; ash, 0'30. The author has examined 
sixty samples of genuine honey. In very many cases 
saccharose was absent, in other eases it was present in 
small quantities, in some it reached four per cent, and 
in one eight per cent. Dextrose and hevulose together 
compose about 08 to 78 per cent, of honey; the ratio 
they bear to one another, however, varies. The average 
composition of the sixty samples was:—Dextrose, 34 71 
per cent.; hevulose, 39'24 ; saccharose, l'OS; water, 
19'OS; niiii-sacchmino matter, 5 02. The author heals 
the honey with hydrochloric acid, which destroys the 
hevulose, with brown colouration, more readily than tho 
dextrose, which can then be estimated alone. To detect 
adulteration of honey with starch syrup, the author 
irnceeds as follows :—25grm. of honey are fermented for 
orty-cight hours with 12grm. of yeast free from starch 
and water, to make up 200ce. ; aluminium hydroxide is 
then added, the solution made up to 250cc., and 200ec. 
of the lilt rate arc evaporated to 50ec. and examined in 
the polariscopc. The presence of starch sugar will ho 
indicated by dextro-rotation. When the residue from 
fermentation is heated with hydrochloric acid, the pro¬ 
duct should not reduce Folding's solution, as honey 
contains no dextrin. The method mentioned above 
(heating with hydrochloric acid, etc.), and one wherein 
slight excess of Folding's solution is used, and thu filtrate 
examined after heating, are sometimes employed for 
detecting starch sugar in honey.—D. A. H. 


On the Occurrence of Leucine and Tyrosine in Beetroot 
Molasses. I£. D. von Lippmaiiii. Her. 17, 2S35. 
Some time ago the author observed the occurrence in 
the molasses of a nionohasic acid, CjIl-NOj, identical 
with Schutzenberger’s glutiniinie acid (Ann. dc Cltiw. 
v. Hi, 2S9) and probably with llailinger's pyrogluta- 
ininic ( IFicner Munutshrftc 3, 228). The author con¬ 
cluded that tho glutimin'ic acid, as well as aspartic and 
other nitrogenous acids were formed by the action of 
alkalis on the albumen of the beetroot. It is truo that tho 
beetroot itself contains asparagine and glutamine, but 
other characteristic decomposition products of albumen 
are found in the molasses, and probably the greater part 
of thu nitrogenous constituents consist of such com¬ 
pounds. Thu author now describes the separation and 
idcntilicution of leucine and tyrosine. A quantity of tho 
ammoniaeal alcoholic waste liquor from the calcium 
sneehurate, which is frequently allowed to accumulate 
in works, was neutralised with sulphuric acid and al¬ 
lowed to stand, when a compact precipitate formed. 
The liquid was drawn oil' and evaporated to a small 
bulk. The residua was dissolved in hot water, neutra¬ 
lised with lead acetate, and filtered. The liltrute, after 
removal of excess of lead with sulphuretted hydrogen, 
was evaporated, and the thick residue thrown into 
strong alcohol. A gummy precipitate was formed, and 
was purilied by repeated digestion with strong alcohol. 
It was found to consist chiefly of dextrin. The alco¬ 
holic solutions left a clear syrup mi evaporation, which 
dissolved completely in hot water Head acetate was 
added until no further precipitate formed, and the 
liltrute was decolourised with animal charcoal. The 
syrup deposited crystals, which were removed. Thu 
mother-liquor was further concentrated, and after stand- 
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in" some weeks yielded a second crop of crystals. The 
lirst-formed crystals consisted of tyrosine, the second of 
a mixture of tyrosine and leucine, which were easily 
separated by alcohol. The two substances were identi¬ 
fied by analysis, and by a careful study of their pro¬ 
perties. 'Die optical properties of the tyrosine and 
leucine were examined by Professor Landolt, and the 
identity of the compounds with those obtained from 
animal matters was established. Schulze and Itosshnrd 
obtained active tyrosine and leucine, the former levo-, 
the latter dextrorotatory, by decomposing conglutine, 

Sared from the seeds of the lupin, with hydrochloric 
, but inactivo compounds by decomposing eonglutinc 
with barium hydrate; but the active substances were 
obtained from beetroot by the action of lime or caustic 
alkalis. The author has observed the same decomposi¬ 
tion products of the albuminates in the etiolated shoots 
of the beetroot as in those of other plants growing in the 
dark. The shoots were crushed and pressed, and the 
liquid was boiled, filtered and precipitated with alcohol. 
The precipitate contained asparagine, and from the fil¬ 
trate, asparagine, tyrosine, leucine, glutarninic acid and 
aspartic acid were isolated. A single observation showed 
that the tyrosine was dextrorotatory, so that there are 
two optically isomeric tyrosines.—>S. Y. 


Purification of lief use Water from Sugar Factories. Dr. 

A. Bodenbvmlcr. liraunseiiw. I.andw. Zcit. 52, Id. 
These waters contain much suspended matter, nitro¬ 
genous and lion-nitrogenous substances, also various 
salts, such as chlorides, phosphates, etc. Decomposi¬ 
tion sets in readily. The author proposes to filter off 
the suspended matter, and then to treat the water with 
sulphate of alumina, magnesia, or protoxide of iron, or 
c'se ordinary superphosphate, afterwards adding lime to 
a weak alkaline reaction. The clear water can be run 
off, whilst the deposit yields a valuable manure. This 
treatment is goad even for irrigation purposes, as the 
irrigation fields, not being overloaded with decomposing 
organic matter, will be effective much longer. .Such 
water can be used for household purposes, or be with 
safety discharged into a small water course.—J. It. 


llescurchcs on Mil/:, Sugar, anil Galactose. \V. II. Kent 
and II. Tolicus. Ann. 227, 221. 

Tim authors prepare uiueic acid by heating lOOgrm. 
coarsely-powdered milk sugar with 1200ce. nitric acid of 
up. gr. 115 in a porcelain basin on the water-bath, until 
the volume is reduced to 150 or200ee., or until the liquid 
has become thick. After cooling, 200cc. of water are added, 
and after standing some days, the niucic acid is filtered 
and washed with dUOec. of water. The yield is about 
40grm. Milk sugar is converted by dilute hydrochloric 
or sulphuric acid into galactose and dextrose : 

c 1 ,n,.,o ll + H a 0=C S II | = 0„ I C..H „o. ; . 

The yield of niucic acid from lOOgrm. galactose, treated 
as above, is 77'4 per cent. When lOgrin. of galactose 
are heated with 20cc. of hydrochloric acid of sp. gr. l'I2 
to 100" fora hours, levtiliuicand formic acids are lormcd. 
Jly heating 3grm. of niucic acid with lOgrm.of water to 
from 175 to ISO' for 8 hours, it is decomposed, probably 
into dcbydromucic acid, pyromucic and other bodies. 

-S. Y. 


XVI-BREWING, WINES, SPIRITS. Etc. 

How Sulphur acts against the Oiilium Fungoid. K. 

Mach and l’ortolu. Die Wcinlaube, 1881, .840, 
JtKCK.ST experiments confirm the previous conclusions of 
4. Moritz, that sulphur acts by formation of sulphurous 
acid, which formation is much assisted by elevation of 
temperature.—J, It. 

Comparison of Jlurlcgs of Various Countries. L. Marx, 
/cits. f. d. tics. iJrniiwcrtcn, I8S4, ,875. 

Tub author has examined over 400 barleys of tlio last 
0 harvests of various countries, lor the' protein com¬ 


pounds and phosphoric acid. The proleids vary from 
0 '(i0% to 12'7li% ; the phosphoric acid from 0 913% to 
1 -!> 11 % ; Russia ami Baden being highest, England and 
Austria lowest. No connection was found between the 
amounts uf protcidsand phosphoric acid ; these both vary 
much, and whether a barley lie rich in them can only be 
determined chemically, as a country will produce barley 
at one time rich and at another time poor in these con¬ 
stituents.—J. B. 


Production of Maltose. I,. Ouisinier. Ohcm. Ccntr. 
15, 11.8. 

Distiu.hi) water is best. Water containing calcium 
bicarbonate or gypsum must he freed from these; a 
water extract from green malt should be used. Directions 
are given for dissolving up the starch by use of water, 
maltcxtract, stirring ami regulated temperature. Finally, 
the syrup is to be filtered and concentrated.—■/. It. 


Plastering Il iac. J. Frdelyi. Die A\ einlaubc, 18S4,340. 
An experiment to show whether the colour and keeping 
power of wine is increased by plastering. The result was 
negative, and in author’s opinion even injurious. 


The Influence of Grape Slones upon the Tannin of licit 
IIVac. Dr. J. Nesslcr. Died. Ccntr. 13, 802. 
UKStB.TS show that the skins which rise to the top, and 
the stones which fall to the bottom, should both lie 
thoroughly stirred up in the wine some three or four 
times daily.—.). It. _ 


Correction of Acidities in Wine. Dr. I’. Wagner and 
Dr. F. Becker, lleid. Centr. 13, 802- 

NUMBItotrs experiments show that the addition of alcohol, 
neutral tartrate of potash, potassium carbonnte or bicar¬ 
bonate, powdered marble, chalk, or oyster shells, arc, 
for various reasons, injurious, but chemically pure 
calcium carbonate may lie used in proportion to the 
amount of free tartaric acid present.—.1. J!. 


Contributions to the Chemistri/ of Malting ami Manu¬ 
facture of Spirits. Prof. Bchrcnd, of lloheiiheim. 

Died. Centr. 14, 51. 

Till-: first part of this paper treats of the extraction of 
inorganic amt organic matter bg the “sleeping water." 
Three kinds of barley were experimented on—.Saxon, 
Bohemian, and Hungarian, unit 10U0 diied grains of 
each of these contained respectively 40-’2, do'82, and 
.83 44 grains. In the experiments tea litres of water 
were poured oil 10 kilograms of barley contained in a 
suitable conical tin vessel provided with an outlet for 
wateratthe lower end. After 14 hours die first “sleeping 
water” was run oil’and measured. The deficiency Irani 
10 litres represented the quantity of water retained by 
the grains. It seems that the.small grains retain slightly 
more water than the larger kinds. A second 10 litres of 
water were then added, and replaced after 24 hours by a 
thinl 10 litres. The third “steeping water” likewise 
remained 24 hours in contact with the barley, which was 
then fully steeped. Aliquot volumes of the three steep¬ 
ing waters were evaporated, dried at 110° to 115' (J., 
weighed, burnt, and again weighed. The weights thus 
obtained gave total solids, and the inorganic and 
organic matter extracted. The water employed was 
exceptionally hard, and contained per litre 0'05(igrm. 
organic, and 0'354grm, inorganic matter. Thu resells 
are tabulated in the original ; they indicate that the first 
“steeping water” extracts the largest quantity of solid 
matter from the barley, whilst the third extracts the 
least, hut nevertheless a considerable quantity. They, 
moreover, show that the first two “waters” extract 
more inorganic than organic matter, whereas the third 
“water” contains more organic than inorganic mutter, 
and tlio total combined waters about equal amounts of 
each. Anil another point of special interest to the brewer 
is uviduul from these results—namely, that the smaller 
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"nuns yiclil more to (lie water tlia.ii tlie large ones do, 
mi nml (or from wlmt stand point, the case is viewed ; 
>lms .Saxon barley gives up 0*55 ]ier cent, of its dry 
matter, lluliemiaii 0 till, Hungarian 0'79. The autlior 
gives a full explanation of these phenomena, attributing 
all to osmotic action. Owing to the large removal of 
nutritions matter by the “steeping water,” prolonged 
steeping, especially in the case of small grain, should be 
avoided in practice. 

In the second part of this paper the changes pro¬ 
duced by germination in the nitrogenous mutter of 
hurley are investigated. In these experiments the 
Saxon and Hungarian barley, mentioned alxive, were 
employed. A preliminary experiment showed that the 
conversion of insoluble into soluble nitrogenous matter 
takes place very rapidly. In other experiments the 
grain was steeped for 3(i hours, using two successive lots 
of water. It was then spread in layers about 2cm. deep 
to germinate. At various periodical stages carefully 
selected samples were taken, and total nitrogen, nitro¬ 
gen soluble in water, and non-alhunienoid nitrogen 
determined in them. All nitrogen determinations were 
made by KjcldahPs method, which was found very satis¬ 
factory. The iinn-allmnicnoid solution was prepared by 
boiling the aqueous extract with ferric acetate, and 
littering oil' the precipitated albumen. The results are 
tabulated below:— 


V. was “ripe”; VI., “slightly ovcr-"rown" ; VII., 
“distinctly over-grown"; VIII., “much over-grown.” 
The nitrogen figures not determined were obtained by 
calculation from those determined. All losses between 
stages 1. and II, arc due to the “steeping water" (see 
above), whilst loss in dry matter is due to respiration. 
With regard to the nitrogen, it is evident that the total 
quantity remains constant throughout germination, 
whilst the soluble ulbumenoid and non-nllmmonoid show 
a steady increase; the total albumenoid and the insoluble 
albuminoid decrease. The greatest diastic power of the 
malt, as indicated by the soluble albumenoids calculated 
on the original dry matter, is about stage VI. with the 
Saxon, and stage V. with the Hungarian barley, or 
those stages where the albumenoid was coming soluble 
ns quickly or more quickly than it was being decomposed. 
In most other stages the decomposition greatly exceeds 
the solution of albumen. 

The third part of the paper is devoted to the description 
of experiments, results, and conclusions relating to the 
chungcs produced in the albinnenoid mutter of various 
seeds and of potatoes, by steaming under pressure, Tho 
materials experimented on were reduced to a tine meal, 
and digested with water in Lintncr pressure llasks, at 
140° C., for six hours ; when tho flasks were opened there 
was neither pressure of gas nor odour of volatile amines. 
The various nitrogen determinations (seo above) were 


CHANGES PRODUCED IN TUB NITROGENOUS MATTER BY GERMINATION OF SAXON 

(LAItGKGItAIN) BARLEY. 




100 llAM.KY Grains 

CONTAIN 


I’KIC CKKT. 

Nitrogen 

IS Tit K DllV MaTTI'K. 


Hr.uic. 

I'KItlOU OK 
Termination. 

Grimm. 

M.grams. 

Total. 

Soluble hi 

Non- 

Auiumkkoid. 



Dry Matter. 

1 

Nitrogen. 

Water. 

nlbumenoitl 

Soluble. 

Insoluble. 

Total. 


Original Barley.... 

1*025 

71*0 

1*838 

0*332 

0*178 

0*151 

1*50G 

1-GGO 

II. 

Fully steeped. 

3*871 

70*1 1 

1*811 

0*212 

0*107 


1*500 

P011 

HI. 

A Her 2*2 hours. 

3*811 

00*2 

1*811 

0*217 

0*150 


1*500 

1*055 

IV. 

After li:! hours. 

3*805 

GOO 

1*828 

0*3S1 

0*208 


1*177 

1*530 

V. 

After CO hours. 

j 3*032 

70*1 1 

1*031 

0*151 

0*317 


l‘K0 

1*581 

VI. 

After 131 hours .... 

1 3'I30 

00*8 

2*035 

1*015 

0*180 

0*550 


1*510 


Stage III., tho root sprouts had appeared; stago IV., 
root sprouts were as long as the barley grain, stock 
sprout j( that length ; stage V., root sprouts were 14 and 
stock sprouts the length of the barley grain ; stage VI., 
was "slightly over-grown malt," with most root sprouts 
twice as long as a barley grain, some stock sprouts 
beginning to shoot. 


made both before and after tho experiments, with tho 
results tabulated on p. 414, per 100 of dry matter. 

The soluble nitrogenous matter was increased in all 
eases by the heating, especially with lupines and peas; 
but, whereas with the former tho increase in the non- 
nllmmcuoid nitrogen is greater than the incrense in tho 
amount of soluble albumen, with the latter the reverso is 


CHANGES PRODUCED IN THE NITROGENOUS MATTER BY GERMINATION OE HUNGARIAN 

(SM A LUG It A IN) JiARLEY. 




100 IJarlev Grains 
contain 


rBii Cent. 

Nitiioukn 

in Til r Day Matter. 


Staiic. 

rciii'iu of 
Germination. 

Graiii*. 

Mamina. 

Total. 



Ai.uomesoid. 



Dry Matter. 

Nitron'll. 





Total. 

i. 

Original Barley_ 

3*311 

70*0 

2'2t) 

0*30 

0*12 

0*18 

1*90 

2*17 

ii. 

Fully steeped. 

3*3i a 

71*0 

2*23 

021 

0*12 

0*12 

1*90 

2T1 

HI. 

11 bums . 

3*153 

71*1 

2*30 

0*10 

0*18 

0*22 

1*00 

2*18 

IV. 

80 huurs . 

3*115 

71*5 

2 37 

0*70 

0*13 

0*30 

1*53 

1*01 

V. 

113 hours . 

3*021 

710 

2*17 

0*87 

0*51 

0*30 

1*00 

11» 

YI. 

137 hours . 

2 020 

71*2 

2*50 

0 02 

0*01 

0*31 

1*62 

ID3 

VII. 

185 hours. 

— 

~ 

2*05 

1*08 

0*07 

Oil 

1*57 

1*08 

VIII. 

200 hours. 

- 

. - 

2*08 

1*11 

0*71 

0*37 

1*57 

1*01 


.Stages I., II., and III. were similar to those with the tho case, and the solution exceeds the decomposition of 
Saxon barley ; as malt, sta/e IV. was “not ready"; tho albumenoids. Maize and dari ate likewise directed to 
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n considerable extent, but not so much as the leguminous 
seeds; the potatoes had been dried at 110°, therefore, 
the albumen had been rendered insoluble, a state of things 
which was not much improved by tho heating under 
pressure. The staleness or freshness of the potatoes docs 
not appear to all'cct the results to any considerable extent. 
The results indicate that the nlbumenoid matter of the 
above materials is both dissolved and decomposed by 
steaming under pressure; moreover, the nlbumenoid 
matter in the diucrcnt materials is not allcctcd to the 
same extent. With regard to the solution, the solution of 
albumen precedes decomposition, a fact confirmed by other 
experiments, when steaming under pressure for a short 
time dissolved albumen ; whereas, continuing the heat¬ 
ing converted the albumen into amides. To test the 


oll'ect of bulk of material, some experiments were con¬ 
ducted on a manufacturing scale; maize and dari wero 
gradually heated in a Henze’s pressure boiler, until 
pressure of steam indicated four atmospheres. "The 
changes in the albumenoids were similar to those in the 
smaller experiments, but not so marked, owing to the 
shorter duration of the experiment—just over two hours. 
In practice it is, therefore, advisable not to prolong the 
period of heating with superheated steam, for the decom¬ 
position of the albumenoids, as well as fats, reduces the 
value of the spent product for cattle feeding ; the yeast, 
however, thrives better with amides than with albu- 
mcnoida as nitrogenous food.—D. A. L. 


Action of Sulphur on Wine, and Means fur removing 
and keeping. a wag Acetic mid other Fungoids. J. 
Neasier. Died. Centr. 14, 135, 132. 

WlIKN Unworn of sulphur arc sprinkled over the fungoid 
termed fcuhnen, on the surface of wine their development 
is stopped or retarded, but at the same time hydrogen 
sulphide is evolved, which gives a bad odour to tho 
wine. The Haute gas is evolved when free sulphur is 
present in most or fermenting wine. 'The author 
recommends the use of sulphurous acid, which iscllicicul 
for destroying and keeping away the fungi, and is nut 
accompanied by the disagreeable hydrogen Kulphide. 
Thu author has a patent apparatus for thu application of 
tho sulphurous anhydride, which can also be used for 
its liquefaction.—D. A. L. 


1'adinn Value of Brewers' Grains. J. Konig. Died. 
Centr. 14, 141. 

TilltKK samples of brewers’ grains had tho following 
composition per cent* 

I. It. lit. 

Water.12 01... 0-20... 900 

Albumenoids.:.21 •10... 21 •00... I1H10 

Eat . 0-70... S'00... U-73 

Non-nitrogenous extractive matter...33*80..,44 , 32...3!) , 35 

Woody libre..17T2...1500...17'G2 

Ash. 8'40... 4'07... 4 04 


Valuing lkilo. of fat and albumenoids at 32'5 pfennigs, 
and lkilo. of non-nitrngenous nutritive matter at G'5 
pfennigs, the three would have the respective values, 
tt'SS, 9'37, and 9'22 marks per lOOkilos.—1). A. L. 


Improvements in the Mode of and Apparatus for 
Cleansing Beer. A. (!. Southby, Jersey. Eng. l’at. 
704, January 5, 1SS4. 

This relates to improvements in the mode of and apparatus 
for cleansing beer, either in the fermenting vat or in casks 
and pontoons. In the lirst- case the pulpy yeast is pumped 
from the surface of tho beer, and by a force pump forced 
into filter bags or yeast presses, the liquid beer which 
drains away from these being either returned directly 


to the vat or otherwise utilised. The suction pipe may 
be connected with the pipe leading from a parachute, or 
may dip down to the lowest part of a vessel suspended 
at the surface of the beer, the yeast being swept in by 

means of a revolving radial ski.ter. When the beer is 

cleansed in casks or pontoons, the yeast trough or shoot 
or stillion into which the yeast falls from the casks, is 
made with a bottom sloping snlliciently for thu yeast to 
rundown into a well, from which it is pumped and forced 
into filter bags or yeast presses. The beer draining from 
these is returned to the cleansing casks.—W. 1). D. 


Improvements in Treating Grain fur Brewing and 
Analogous Purposes, and in Apparatus therefor. 
E. 11. .Southby, Loudon. Eng. Tat. 1209, January 
11, 1SS4. 

Tllli object of this invention is to prepare grain otherwise 
than by malting, that it may be ground up and mashed 
with malt as if malt alone were being worked. Tho 
treatment is advantageously applicable only to those 
grains—viz., barley, wheat, rye, and oats—the starch of 
which can without previous cooking be converted by tho 
action of malt into sugar and dextrin. The grain, sulli- 
cicntly moist to render tho corns tough, is passed 
between rolls until the corns are llattened out and their 
structure disintegrated, without, however, their being 
reduced to powder. Tho crushed grain is kiln-dried 
at a temperature not exceeding 100”, until snlliciently 
desiccated to grind easily when passed through the malt 
rolls. Tho above processes are carried out by means of 
roller-mill and kiln described.—W. 1). D. 


Improvements in the Treatment of Matt and other Grain. 
A. Schncll Loehlmch Durgdorf, .Switzerland. Eng. 
Tat. 70S), May 20, 1884. 

Till-: object of this patent is the saving of time in thu 
processes of steeping, germination, and drying in tho 
manufacture of malt, and the mechanical appliances for 
carrying this into ell'ect. A wheel or eylimlor, the rim 
of which is provided with a number of cells, tho sides of 


CHANGES PRODUCED IN ALRUMENOIDS BY STEAMING UNDER PRESSURE. 


Material. 

Total 

Nitrogen 

liKFOKK llKATI.Vll UNDER PUK-MUllC. 

After Heating under 1’rensure. 

Nitrogen. 

Al.ltU.M KNOID NITIUXI F.N. 

Nitrogen. 

Alrum knoid Nitrogen. 

Soluble. 

Non- 

Albu- 

monoid. 

Soluble. 

In- 

BOlublc. 

TotuL 


Non- 

Allm- 

monoid. 

Soluble. 

In- 

Holuble. 

Totnl. 

Lupin . 

8'51 

303 

0‘G7 

2'3G 

5'18 

7'8I 

j G*23 

2G9 

3'5I 

2*28 

5'82 

Pea . 

T2G 

110 

0*15 

101 

2'77 

381 

1 3'7I 

I'll 

2 *G0 


3'12 

Maize . 

203 

0'32 

020 

0'12 

T7G 

1'8S 

0'S0 

0-55 

023 

1'28 

1'53 

l)arl (norijhitin tataricum).. 

PI0 

0'15 

013 

002 

T25 

1'27 


0'I3 

0'2I 

0'7G 

0‘97 

Old Potatoes* . 

1'23 

0'72 

0'17 

0'25 

0'57 

0'7G 

K* X 


0'30 ' 


0G7 

New Potatoes! . 

113 

0 7G 

0'58 

0'i8 

0'G7 

0'85 



012 

Oil 

0'83 


• A year after harvesting. t Freshly harvested. 
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which arc perforated, revolves slowly, running on rollers. 
The grain to he malted is dropped into the cells from 
above, and a lid prevents the grain from dropping out 
during the rotation of the cylinder. The lower part of 
the apparatus dips into water so that the grain becomes 
moistened, and as the apparatus revolves slowly during 
its passage through (he air germination takes place. 
The grain is finally dropped into a truck running into 
the interior of the cylinder liy opening a door on the 
inside of the cell. The same apparatus may lie used for 
drying the malt by passing a current of hot air through 
it during motion, and after the steeping tank has been 
drained oil'. The patentee claims (I) the arrangement as 
described for malting the grain ; (2) the arrangement as 
described for drying the giain after the operation of 
malting; (tt) the application of the apparatus for soaking, 
husking, washing, drying, and torrefying other grain 
besides malt.—C. C. 11. 


Improvements in the Treatment of Alcoholic Spirits. 

It. It. Tatlock, Glasgow, ling. IV.t. SS51, Juno 11, 

18S4. 

To remove the harsh smell and taste particularly 
peculiar to new spirits, the patentee proposes to add 
thereto, a small quantity of caustic soda, potash, or 
ammonia, and to neutralise the alkalis by a little acetic 
acid. The presence of the acid prevents the spirit from 
becoming yellow or discoloured. The alkali may be 
previously added to a small quantity of the spirit, or to 
the bulk without such previous admixture. Any salt 
having an alkaline reaction will serve the purpose, and 
any ordinary acid may be used in the place of the acetic 
acid, though not with the same advantage. The patentee 
claims (I) the process of treatment by means of caustic 
alkali; (2) the treatment hy caustic alkali succeeded by 
the addition of an acid.— 0 . C. II. 


XVIII—SANITARYCHEMISTRY,DISINFECTANTS. 

Process and Apparatus for Deodorising the Fumes of 
Cement and other Kilns. E. and A. Ashy, South¬ 
ampton and Grantham, ling. Fat. S‘212, May 20, 1SS4. 
Tilt; contents of the kiln arc first raised to a moderate 
! heal, stt/Iicient to drive off organic matter, accompanied 
| by a small proportion only of carbonic anhydride. These 
| fumes arc passed through a retort or furnace chamber, 
containing coke or other fuel kept in a state of incan¬ 
descence by an adequate supply of burning fuel. Tho 
fumes in passing tlirough the incandescent fuel have 
their carbonic anhydride converted into carbonic oxide, 
which is burnt, with the other ingredients of the vapours 
I or fumes. The hot gaseous products from the furnace 
' chamber, and those direct from the kiln, may be con- 
I ducted, on their way to the chimney or other exhausting 
1 apparatus, under suitable Hours, so that the heat can be 
partly utilised for drying the slurry' or other matter 

Idneed thereon, preparatory to its being treated in the 
tiln.-K. G. C. __ 

Hygienic or Sanitary Concrete for Paving and other 
Purposes. J. Tottrcll, Dublin. Eng. Pat. S.'U7, May 
28, I SSL 

I’OWKItFUr. disinfectants, such ns carbolic acid, carbo- 
lutes, sulphites, sulphates, bleaching powder, or other 
purifying, oxidising, and antiseptic substances, are 
mixed, either in a solid or liquid form, with the ordinary 
cements employed in paving roadways, and for floors, 
basements, foundations, walls, and the like.—E. G. C. 


XVII.—PRESERVING FOOD, MEATS, Etc. 

Improvements in the Manufacture or Treatment of Cocoa. 
))• J ‘. Wise, London. From I’, Lobeck, Germany. 
Eng. I’at. S(i2o, June ISS4. 


An Improved Disinfectant. J. Y. Johnson, London. 
From E. 0. licck, Paris. Eng. Pat. 14,SG4, Novem¬ 
ber 14, 1SSI. 

Am or oxygen is caused, by suitable means, to pass 
through a liquid composed of water and spirit or 
essence of turpentine, in the proportion of, say, nine 
parts of the former to one of the latter. The liquid is 
maintained during the operation at the ordinary atmos¬ 
pheric temperature, and when sullieicntly saturated with 
ozone, it can be used as a disinfectant, for washing 
wounds or sores, etc., etc.—E. U. C. 


I III-: cocoa beans, either raw, roasted, shelled, ground, 
or otherwise prepared, arc subjected for about thirty 
minutes to a temperature of JotP Centigrade and a 
pressure of from 5 to (i atmospheres. The operation is 
cilcctcd ill closed vessels, which may be of copper tinned 
on the inside. Tho following changes take place:— 
J'the almtiiieiioids present in the be.'iii uro eoii- 
vcrtecl into products soluble in water ; mid, secondly, 
the starch w changed into soluble dextrine mid glucose. 
1 lna conversion into soluble products probably extends 
to other constituents of the cocoa, which is thus rendered 
easily digestible, and capable of being made into a 
beverage ready for the table, by the simple addition of 
boiling water or milk. The inventor claims as the 
advantages of this method of treating the bean, that no 
alkaline carbonates are added (as is frequently the 
practice, with the view of rendering cocoa soluble), and 
that tho aroma and taste peculiar to cocoa are exhibited 
in their greatest intensity ami purity,— E. (1. V. 


Method of Prcscnany il/i xtt, Cecil Kusscli, Tooling, 
jiBQr UileuUii. Eng, Eat. 15:14, February 

*«, loot). 


JOINTS of moat, or whole carcaKCH, it* the ease may lie 
arc placed m casks, or tanks, mid covered with a cold 
strong aqueous infusion ,,{ Mucha entice. The vessel 
me then closed, and tho meat is ready for stora"e o 
transport; thus preserved it will keep fresh for immths 
and ulieu required for use it is removed from (lie cask 
nr tanks and washed in cold water. One ounce of Muclu 
police may ho allowed fur each pint of water. Tliii 
invention also applies to the preservation of gumu, lisli 
and other porislmblo articles of food.—E. G C 


XIX.—PAPER, PASTEBOARD, Etc, 

Improvements in the Method of and in Jiuilers or Appa¬ 
ratus for treating Wood Pulp and other Vegetable 
Fibre. David Utto, Sweden. Eng. Pat. 11,651, 
August 26, 1SS4. 

Tills invention relates to tho treatment of wood or other 
vegetable fibre with solvent—for instance, solution of 
bisulphite—in boilers for the production of pulp, and 
consists, firstly, in the application of direct steam to the 
mixture of fibre and solvent, instead of heating the same 
by steam pipes ; and, secondly, to an improved construc¬ 
tion of cylindrical boiler with rounded ends rotating 
around its greater axis. The outer shell of the boiler is 
of stool, made in several distinct sections joined together 
by moans of strong enclosing rings of snllicicnt width to 
lap far enough upon the two adjacent sections to he 
lirmly secured to these hy riveting, brazing, or welding. 
The inner shell is of lead—which need not he specially 
pure—about a quarter of an inch in thickness, applied 
in distinct lengths or sections joined when in situ by 
autogenous soldering. The lining thus formed is quite 
independent of tho steel shell, and is prevented irom 
crushing together by its own weight hy means of internal 
lead-covered bracing, rings made of brass or some other 
metal having a higher eo-ellieicnt of dilatation hy heat 
than iron. Jtetweeu the lead and steel there is a narrow 
space; thus the lead can expand and contract without 
injury; the steel shell allbrds the requisite strength to 
tho whole structure, the lead alone coming in contact 
with (ho contents of the boiler. As air remains in (be 
space between lliu lead and the steel, and might, at high 
temperatures, expand sullieicntly to crack the lead, a 
large number of orifices provided with stop-cocks, are 
made in tho steel to servo tho double purpose of per- 
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milting egress of air and of pointing out the locality of 
minute cracks in the lead lining, which, if not looked to 
nt once, would give the solution an opportunity to pene¬ 
trate to the steel, and cause no small damage. Any 
escape of steam or solution from an orifice indicates 
damage to the lend in that locality. A sampling cock, 
of which the surfaces exposed to the solution tire of lead, 
is fitted in a convenient position. Steam is directly 
introduced hy pipes tit each end, freely perforated. The 
extent of highly-heated surface is thus very small, and 
the inventor considers that it is this wliich enables him 
to produce a pulp, hy the acid sulphite treatment, con¬ 
taining not more than one per cent, of calcium sulphate, 
whilst pulp from other boilers contains as much as 10-1 — 
per cent. The solution of bisulphite best of -1 '5“ or 5° 15. 
with the disintegrated material should not occupy more 
than two-thirds of the boiler space in starting, as the 
condensation of steam is considerable. The temperature 
should not exceed about 150“ C., each charge being kept 
in the boiler rotating slowly for 10 or 15 hours. 

-\Y. D. 11. 

XX.—FINE CHEMICALS, ALKALOIDS, ESSENCES 
AND EXTRACTS. 

Dicinchonine. O. Hesse. Ann. 227, 153. 

The chief source of this alkaloid is the hark of cinchona, 
rosulcnta and cinchona succirubra, especially the former, 
which contains cinchonidinc, homocinchoniditic, cin¬ 
chonine, traces of quinnmine ami comjuinamine, and 0'2 
to 0'3 per cent, of dicinchonine. The two first alkaloids 
are precipitated from a neutral solution of the sulphates 
by means of lloclicllc salt; the solution is then saturated 
witli ammonia and shaken with small quantities of 
ether, whereby cinchonine is for the most part sepa¬ 
rated. The alkaloids from the ethereal solution are dis¬ 
solved in dilute acetic acid, and after neutralisation are 
subjected to fractional precipitation with potassium 
sulphocyauide. Dicinchonine sulphocyanidc is precipi¬ 
tated, but the tirst and third fractions contain other 
bases. The salt is mixed with caustic soda and extracted 
with ether, the extract is washed with water and 
evaporated, and the residue is dissolved in alcohol and 
saturated with hydrochloric acid ; dicinchonine hydro¬ 
chloride crystallises from this solution on evaporation. 
The base is less easily obtained from qiiinoidinc and 
from cinchona succirubra. Thu free base, which has 
the formula C,,HuNiU„ dissolves easily in ether, 
acetone, alcohol, chloroform and benzene, less easily in 
water and petroleum-spirit; it is insoluble in caustic 
soda. Its alcoholic solution is alkaline, and has a 
bitter taste. It has the rotatory power (a)u= + 05 0'. 
The hydrochloride, <J nM II 14 N # O a .2IIUl, forms easily 
soluble prisms. The chloroplatinatc, 

C al ILN4O a .21*tCI 0 lI,-Mll.O, 

occurs in orange Hakes ; the hydriodide forms compact 
crystals, readily soluble in water, but insoluble in satu¬ 
rated solutions of common salt or potassium iodide ; the 
sulphocyauide is amorphous ; the neutral oxalate is 
obtained in compact, uasily-soluble prisms, when an 
ethereal solution of oxalic acid is added to an ethereal 
solution of the base. When heated to 140“ to IU0" for 
bix hours with concentrated hydrochloric acid, and 
irobably, also, with sulphuric acid diupociuchoniue is 
urmud.—8. Y. 

Note on Brucine. A. llansscn. lier. 17, 28-11). 
llliuctSE was trailed with chromic acid and dilute sul¬ 
phuric acid. The liquid was poured into hot baryta 
water, filtered at once, and after removal of the excess 
of barium with carbon dioxide, the lilt rate was evaporated. 
The acid was set free by dilute sulphuric acid, filtered 
and evaporated. It solidified to a glassy mass, insoluble 
in alcohol, chloroform and benzene. It contained no 
brucine. It was converted into the platinum double 
chloride, which formed guld-ycllow scales. The com¬ 
position was found by analysis to beC 10 II. J0 N.,U, -*511,0. 
A crystalline platinum double salt was also prepared 
from the product formed by the action of phosphoric 
chloride on brucine.—8. Y. 


The Efficient Matter in Sennit-leaves. R. Stockmann. 

I’harni. J. 3, 7-11). 

Till-; author repeated Knhly’s experiments, thinking 
that the calharticacid, Ci w Il w O s ,N,S, discovered by the 
latter in senna-leaves, may represent rather a mixture 
than a uniform body. On preparing the licit), heating 
the extract or treating it with .sulphuretted hydrogen 
was avoided. After purification, tm acid was obtained 
which contained no trace of nitrogen or sulphur. If the 
solution of the acid lie healed fora few minutes with a 
dilute mineral acid, it becomes turbid, depositinga brown 
amorphous precipitate, which has all the properties stated 
by Kubly for his cathartic acid. Hut tins matter is not 
of a uniform composition ; it can be subdivided by 
extraction with ether. The filtrate from the brown pre¬ 
cipitate contains a.sugary matter,which reduces Fehling's 
solution, but is not able to ferment. .Stockmann thinks 
that cathartic acid belongs to that class of glucosidcs 
which can be decomposed by acids into sugar, and a 
whole series of other products.—8. II. 


Quinine Sulphate of Commerce, its Composition and 
Anati/sis. W. F. lvoppcschaar. l'liarm. J. 3, 3011. 
Quinine sulphate of commerce contains, besides other 
alkaloids, nearly always cinchonidinc, which cannot lie 
removed by recrystallising. The best method to de¬ 
termine the percentage of quinine and ciuchnnidinc is 
that recommended by Ondemans—viz., the precipitation 
of the sulphate solution with sodium tartrate, and after 
weighing, the polarisation of the tartrates, which con¬ 
tain nothing but quinine and cinchonidinc. Whereas 
the angle of rotation of quinine tartrate is (a)i>= -215'S‘, 
that of cinchonidinc tartrate is (a)n = - l.'ll -,T. The 
author thinks that the commercial quinine sulphate 
contains, besides quinine sulphate, a double compound 
of quinine and cinchonidinc sulphate.—8. II. 

A New Apparatus fur the Preparation of Solid Carbonic 
Acid. 15. Cailletet. Jour. de. 1’hys. 4, 122. 

The apparatus, which is recommended to replace 
Thilorier's metal box, is constructed by Ducrelct, and 
consists of an ebonite cylinder, through the lid of which 
a thin tube conveys liquid carbonic acid up to near the 
bottom. The carbonic acid which is not condensed 
escapes through a tube fastened in the bottom, and 
■rejecting in the interior of the cylinder for more than 
ml? its height. It is preferable to cool the liquid car¬ 
bonic acid by refrigerating means before allowing it to 
enter the cylinder.—8. 11. 


Process for the Preparation of Thallin. Ding], I’olyl, J. 

256,'l!>2- 

Foil the preparation of tctrahydroparaquinauisol, mimed 
“Thallin," on account of the line green colour which 
this base and its salts develop when treated with 
oxidising agents, the liudischc Anilin- uml 8oda-Fabrik 
j (tier. l’at. .'10,-12(1, June IS, 18S4) proceed as under:— 
j 4kilos. of granulated zinc, lokiloa. of hydrochloric acid 
j of 1*1-1 sp. gr., ami 1 kilo, of purnquiiiauisol hydrochloride 
l arc allowed to digest upon the water-bath for from eight 
to ten hours. The reliction is known to be complete when 
the zinc double salt of the new base, which is soluble with 
dilliculty, begins to separate out. Tho zinc double salt is 
mrilied by recrystullisation from hot water, and (lie free 
mse obtained therefrom by decomposition with an 
alkali. Thallin separates in the form of an oil, which 
solidities on cooling to a hard, slightly yellow crystalline 
mass. Thallin is dillicultly soluble in cold water, easily 
soluble in alcohol, ether, petroleum ether, and hot water. 
It melts at 42-451’, and boils at 282-28.')“ (nilcorrected). 
With organic and inorganic acids it combines to form 
salts soluble in water, of characteristic properties and 
crystallising well.—W. I). 1). 


An Improved Method of Manufacturin'! Carbonic Acid 
under am/ Desired Pressure, J 1 ’. Itukcu. From II. 
Deins ami J. F. Deins, GrUningeu. ling. Dal, 4175, 
April 2, 1885. 

DlUAltliuNATK or Bcsquicurbounte of soda is mixed with 
ammonium or potassium alum, and water added. Dy 
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regulating the (uiimuit of this mixture liy the capacity 
of I lie vessel to receive the carbonic acid liberated, the 
latter may be obtained under any desired pressure. 

—W. IX 11. 


XXL—EXPLOSIVES, MATCHES, Etc. 

On Fit voidyecrinc. Mathew Hay. Monit. Scicnt. 15 
424. 

Tiik best proportions for preparing nitroglycerine are 
10 parts of glycerine, .'10 parts of fuming nitric acid, and 
00 parts of strong sulphuric acid, which gives a yield of 
2.14 per cent, on the glycerine. When pure it. is a 
colourless oil, which is not decomposed on heating to 
100° (X ; lgrm. dissolves in about SOOcc. of water, or4ce. 
of absolute alcohol. JJy caustic potash it is not decom¬ 
posed according to the usually assumed equation -. 

0,H 5 (N0 3 ): ) +;lK011=C 3 li i (UHX+:iKNU,, 
but, on the contrary, the glycerine at the moment of its 
formation is oxidised by the nitrate with production of 
acetic, formic, and nitrous acids, approximately accord¬ 
ing to the equation : 

CjH s (N0 3 ) a -t-r>K0H=KN0a+KN0s4-ClIK0 2 +C s lI 3 KU a 
+ :ill,.0. 

Other alkalis act in a similar manner.—A. G. G. 


solution of the nitrate, and the whole allowed to cool, 
after which the explosive is ready for use. A good shell 
composition is stated to be yielded by mixing 1 part of 
gun-cotton with 2 parts of a solution consisting of equal 
weights of glycerine, zinc nitrate and cupric nitrate. 

_ —W. IX 11. 

Improvements in Machinery lobe employed in the Manu¬ 
facture <>f Lucifer Mutches. Thomas Allen, of Heading. 
Eng. J’ut. 0.107, March 20, 1SS4. 

Tills invention consists in an automatic incchnnisni for 
the purpose of placing the splints between the laths of 
the dipping frame, the tilling of thedipping frame having 
hitherto been cllcctcd by hand apparatus.—\V. IX 1$. 

Improvements in the Manufacture of Gunpowder and 
other Explosive. Compounds by the use of an Improved 
Material in the said Manufacture. T. Nordenfelt and 
V. A. Meurling. Eng. I’at. tidlo, April IS, 1SS4. 
Cotton or other similar fibre is rendered friable by being 
subjected to the action of hydrochloric acid, cither in the 
state of gas or in solution, then pulverised and employed 
in place of the charcoal in gunpowder, or carbonised and 
the resulting charcoal employed for powder manufacture. 
Cotton reduced to powder by this means may also he 
employed in the preparation of gun-cotton.—W. IX It. 


Improvements in Explosive Cartridges fur llhisliny and 
other Purposes. G. G. M. ilardiuglium. From Thomas 
Woolhouse, Paris. Eng. Pat. 2145, January 25, 1SS4. 

“Tilts invention consists of an improved manufacture 
of cartridges for blasting, mining, and similar pur¬ 
poses, the same being in certain forms adapted for 
use with ordnance and other firearms. The principle 
embodied is further applicable to shells, military mines, 
and other appliances of a like explosive character." 
A glass vessel containing liquid ammonia is intro¬ 
duced into the interior of u cartridge of dynamite, gun¬ 
powder, or other explosive ; hy the shattering of this 
vessel at the moment of explosion the ammonia is 
volatilised, and has tlie twofold ellect of quenching the 
flume and increasing the effective force. Liquid car¬ 
bonic acid or other volatile mm-inltnminable liquid may 
be substituted for the ammonia. Or an inflammable 
liquid, its ether, alcohol, or benzoline may lie emploped. 
In place of glass, the containing vessel may be made of 
caoutchouc. Or the explosive may be mixed or saturated 
with the liquid; thus gun-cotton or Ionite may be 
saturated with ammonia nipl alcohol. Or the containing 
vessel may be annular, the explosive being placed within 
the centre. In cases where it. is desirable to dispense 
with the use of cartridges, the bore hole may lie tilled 
with loose powder, with vessels containing the liquid 
interspersed.—W. I). it. 


Improvements in Fuses for Shell Projectiles. Thr.rstcu 
Nordenfelt. Eng. Pat. 52:15, February 15, ISS4. 
Mkchanil'AI. improvements, with the object of securing 
increased safety dnritjg carriage over rough roads, etc., 
and increased stability and ellivieney.—W. IX IX 


Improvements in Explosive Compounds. Henry Edward 
Newton, l'rom Alfred Nobel. Eng. Put. 55S2, 1SS4. 
With the object of diminishing the liability to explosion 
by concussion attendant upon their employment, nitro¬ 
cellulose, nitro-mannitc, nitrated starch, picrates, and 
other analogous lihrous or pulverulent substances are 
moistened with a combustible liquid, in which a nitrate 
or other oxidising agent has been absorbed in quantity 
sullicient to ensure perfect combustion. Solid combus¬ 
tible material, such as parallin, stcariue, and naphthalene 
applied in the melted state, may also be employed. 
Preference iH given to the use of glycerine, since when 
heated it possesses considerable solvent power for 
various nitrates ; the nitro-celluloso or other explosive 
is saturated with a mixture of glycerine, and the nitrate 
heated to the lowest temperature requisite fur complete 


Improvements in the Manufacture of Powder for lMastiug 
and other analogous Purposes. Camille tapir. Eng. 
Pat. 0548, 1SS4. 

Tiik inventor claims the manufacture of a powder for 
blasting purposes, composed of 00 per cent, of unrelincd 
nitrate ot soda ; 12 per cent, of refuted and triturated 
sulphur ; 22 per cent, of tine sawdust from hard wood, 
if the compound be intended for artillery purposes, 10 
per cent, of charcoal is added. Eor certain purposes tlio 
following composition is adopted 00 per cent of unre- 
lined nitrate of soda; S tier cent, of refuted and triturated 
sulphur; 21 pur cent ot line sawdust from hard wood j 
5 per cent, of charcoal. The sulphur and sawdust are 
amalgamated hy sieving, a solution in boiling water of 
the sodium nitrate poured upon the mixture, the whole 
well kneaded and dried by aid of steam.—W. IX IX 


Improvements in Detonating Signals for use on Hail nays 
and in Apparatus lo be employed therewith. E IX 
Pass. From C. l.iramland E. Gaupillat, both of Paris. 
Eng. Put. 72'J‘J, May 0, 1SS4. 

Tiik improvements arc confuted to the mechanical 
construction and arrangement.—M. IX IX 


Improvements in the Manufacture of Explosives. I\ . A. 
Harlow. From Adrien Guyon, of I’nris. Eng. Put. 
DO'. HI, June 17, 1S84. 

In carrying this invention into ell'cct, 0‘J parts of pow¬ 
dered nitrate of potash are intimately mixed with H) 
parts of (lowers ot sulphur, and 12 parts of ashes, rich 
in soda or potash, preferably obtained by burning dcail 
leaves. One fifth part of tannin dissolved in 8 parts 
of water is introduced into the mixture, nml the whole 
allowed to dry. The tannin solution is preferably 
obtained by mn'kingndococtiou from chestnut, mangrove 
or oukwood.—W. IX IX 

Improvements in Machines for the Manufacture of 
Matches. Sidney Pitt. From J. II. Mitchell, of 
Philadelphia,' U.fci.A. Eng. l’nt. 11,080, August 27, 
1884. 

Tiik object of this invention is to providen means for tlio 
continuous manufacture of mutches, the splints being 
passed in the machine by a hopper,- and the nmtehos 
linnllv deposited in drying trays at the other end of the 
apparatus. Hv a picking-up incchnnisni, the splints, of 
l m ,.rth sullicient for two matches as usual, me delivered 
from a hopper, into which they are in the first instance 
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fed, on to an cmllcss band which carries them forward 
through the machine for a short distance, when their 
upper surfaces meet a second endless band. The splints 
are carried between the surfaces of the two hands from 
this point until just before their final discharge from the 
machine, lly suitable tightenin'' rollers the tension of 
the belts is so ad justed that they hold the splints securely 
between them. Jlefore sulphuiing, the ends of the splints 
arc warmed by means of steam-heating channels, curved 
to conform to the travel of the holt, on either side of the 
machine. The sulphuring is effected by causing the ends 
of the splints to pass between two ashestos-eovercil rolls, 
in contact with one another, suspended freely so as to 
allow the passage of the splints between them. The 
lower roll revolves in a pan containing sulphur, the 
rotation being effected simply by the [passage of the 
splints. The heading apparatus consists of a closed 
receptacle, containing the composition and a rotating 
spiral, by means of which the composition is dis¬ 
charged regularly upon a plate which is moved to 
and from the ends of the splints during their passage 
over it; this arrangement is adopted to imitate the 
operation of vertical hand-dipping, and to obtain an 
equal distribution of the heading composition. The 
main part of the heading apparatus can he readily 
detached should the composition take lire. On passing 
from the heading apparatus, the duplex hand is made to 
take a rapidly reversed serpentine motion by passing 
around a series of pulleys. The object of this ia to give I 
the head a symmetrical form, not attainable if the belt I 
travelled in a horizontal direction, and also to allow the 
composition to cool and stiffen. The splints arc now dis- i 
charged from the duplex band upon a cutting mechanism j 
consisting of a pair of disc cutters rotating with their 
edges in contact. The shafts of each disc carry on cither 
side a disc of rubber by which the splint ia gripped and 
prevented from moving sidewise or upward whilst being 
cut. TI 10 now severed matches fall into trays carried 
upon an endless belt, the trays when filled being removed 
and laid away for the heads to thoroughly harden. 

_ -W. D. Ji. 

Improvements in the Manufacture of Explosives and 
in the Treatment of Materials to be employed in the 
said Man ufact arc. 15. Luck and l'\ JJ. W. Itoberts. 
Eug. I’at. 12,292, September 11, 1S84. 

Tins patent covers two distinct processes, one for refining 
sodium or potassium nitrate, tlie other for the prepara¬ 
tion of a carbonaceous substance. According to the first, 
a quantity of plumbic nitrate equivalent to the sodium 
chloride present in tlie nitrate is added to the dissolved 
nitrate, which is then refined as usual. According to the 
second, wood or a carbohydrate is treated with nitric acid 
until tho whole is reduced to a pasty pulp, the acid 
neutralised with sodium or potassium hydrate or car¬ 
bonate, the whole evaporated to dryness, and tho pro¬ 
duct used in the preparation of gunpowder to replace a 
part of the charcoal. Or the alkaline treatment may 
precede the application of nitric acid.—W. D. il. 


Improvements in the Manufacture of Illasting Powder 
from Nitrated Cellulose. A 11 Amendment of .Specifi¬ 
cation 13,322, October 13, 1SSL See J. Soc. Clicm. 
Iml. iv. 243. 

Tub claim for the hardening process is now struck out, 
the claim being now simply “a new method of manu¬ 
facturing blasting lHiwdcr, by sawing pieces of strongly 
pressed nitrated cellulose.”—\V. 14. 15. 


An Improved Coaling fur Explosive Compounds and 

Cartridges. .Michael Cock, Victoria. Eng. Tat. 

M,S01, October 30, 18S4. 

Tub cartridges or explosive compounds which if. is 
desired to coat are warmed and dipped into melted sul¬ 
phur, either alone or in admixture with other substances 
— -e.g ., black lead or iron. The application of this inven¬ 
tion is not confined to any particular kind of explosive, 
nor to the uho of pure sulphur, or any particular mixture 
or compound of sulphur.—W. D. 1). 


Improvements in Apparatus for Sulphurising and 
1‘kosphorising Friction Matches. J. A. Elliot. From 
Kdson Fitch, Quebec, Canada. Eng. l’at. 14,91)2, 
November 14, 1SS4. 

Tins invention relates to a continuous apparatus for 
the manufacture of matches. The splints, in double 
lengths, are placed promiscuously in a hopper, one side 
of which can be agitated in order to shake the splints 
compactly together, thence received between two end¬ 
less bands running parallel together for a portion of their 
length between guides provided with adjustable chimps, 
emilding flic bauds to hold the splints with sullicient 
firmness. The splints having been dried by passing over 
a furnace are ready for sulphurising. To effect this, tho 
belt is canted over by appropriate guides, the splints 
brought into a vertical position, and their ends dipped 
alternately in a pan of sulphur kept melted by steam 
pipes. After sulphurising, the splints are permitted to 
return to their horizontal position, and brought over the 
pan containing the phosplmrising compound ; revolving, 
bevel-edged wheels transfer the beading composition to 
the splints, and also bring the ends of the splints in line. 
The bonds are hardened by the application of a cold 
blast of air, and the splints finally cut ill two by a rotary 
knife.—AV. D. 15. 

XXII.—GENERAL ANALYTICAL CHEMISTRY. 

A lied Colouration of Cyanide Solutions. Louis llubcl. 

Iter. 17, 2840. 

Somk years ngo, while preparing cyanogen compounds 
of selenium in f’rof. Itnnsen’s laboratory, the author 
observed a remarkable cherry-red colouration on warm¬ 
ing a solution. A similar colouration Ims been repeatedly 
observed by the author in the dccoloiirisatiou of nmino- 
jiiaeul copper solutions by addition of potassium cyanide. 
The same colouration was noticed in the separation and 
distillation of hydrocyanic aeiil from silver cyanide. 
Tiic author also remarks that in testing for cyanides in 
presence of sulphur compounds by the Prussian blue 
reuction, a dccinorninl acid solution should be employed. 

-S. Y. 


A New Thermo-regulator. A. Fock. Iter. 18, 1124. 
Tub principle of the regulator is based on the fact that 
a bath of some volatile liquid like mineral oil, provided 
with a hack-llow condenser, when healed to its boiling 
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flow-nlf tap (lie condensing worm is brought into action 
anti the liquid is inaiiituiiiudat this temperature without 
regulating the source of heat. The arrangement as 
shown in the diagram will be at once apparent. The 
thermo-regulator is recommended for melting-point 
determinations, nnd as the hath is opaque the ditlieulty 
occasioned thereby is overcome by adaptin'' an electric 
signal to indicate the moment of melting, or uy providing 
the hath with a mirror. This apparatus may also he 
used as an nir-bath by closing the inner chamber with a 
cork.—J. 11. C. 


Titration of Iron Ores. Walthcr 11 cm pel. Her 18, 1130. 

TllE analysis of iron ores oilers considerable dillieulties, 
since the gangue always contains a considerable quantity 
of iron insoluble in acid which cannot, be determined 
except by a separate fusion, anil the metal is present 
partly as ferric and partly as ferrous oxide. To obviate 
this the author proposes the following simple method : 
The linely-powdered ore (about, tlgriu.) is mixed in an 
agate mortar with pure sodium carbonate (4grm.) and 
pure calcium carbonate (2grm.), and ignited in an open 
platinum dish ; by this means the iron is completely con¬ 
verted into ferric oxide, which can then he estimated by 
disHolviugthc mass in hydrochloric acid and titrating with 
stannous chloride. All iron ores are readily decomposed 
by this method.—A. Cl. tl. 


A A r ew Reagent fur the Absorption of Oxygen. 0. 
1'fordtcn. Anualen, 225. 11‘-. 

Foil absorbing oxygen the hydrochloric acid solution of 
chronious chloride is used, made by reducing a solution 
of chromic acid in hydrochloric acid with zinc and hydro¬ 
chloric acid, and tittering the solution in an atmosphere 
of carbonic acid through asbestos, or glass wool, into a 
solution of sodium ucetate. The precipitated chromium 
acetate is washed and dissolved in hydrochloric acid. 
Carbonic acid, sulphuretted hydrogen, and other gases 
which do not act on chronious chloride, can thus be freed 
from oxygen. The blue solution, as it becomes green by 
oxidation, can also serve as a sensitive indicator for 
oxygen., A special apparatus lias been dovised for this 
purpose.—S. II. 


On a New Method of Estimation of Miimjtinc.se in Spiegel- 
risen, Fcrroinanyancsc, anil the most Jmpcrtant Ores. 
Wilhelm Kalmunn and Alois Smolka. Monatsh. 
Cliem. 6, 1)5. 


TllE author heats 015 to O'ltgrm. of the linely-powdered 
substance (it should not contain more than 0'l5grm. of 
manganese) in a platinum crucible, tirst with a burner, 
and lastly with the blowpipe, whereby the man¬ 
ganese is converted into mangaiio-mangauic oxide. 
About twenty times the weight of a mixture of two 
parts of fused borax ; and three parts of sodium and 
potassium carbonates is fused and powdered, and added 
to the oxidised substance. The mixture is fused for 
fifteen or twenty minutes in the closed crucible, 
and afterwards for live minutes without the covur, the 
mass being stirred. The contents aro then thrown into 
a measured quantity of a titrated solution of ferrous 
sulphate acidified with sulphuric acid. The excess of 
ferrous sulphate is estimated with jieruiangauate. The 
manganese iscalculated thus:—-Weight of iron : ,c= 10x 
50 :0 x 55. The author finds that, in the fused mass, for 
every six atoms of manganese there are 5 atoms of avail- 
ahle oxygen. The results by this method differed very 
little from those obtained gravimetrieally. With ferro¬ 
manganese, rich in manganese, the determinations by the 
new method may vary 1 percent. It is most suitable for 
substances in which tho manganese is converted into 
MuAL by simple heating, and which contain at least 
1 or 2 per cent, of that metal. Tho result may ho 2 to 
,'l tier cent, too low if tho manganese is present as silicate. 

-S. Y. 


Estimation of Titanium in Iron and its Ores. A. 

I.edebur. Cliem. Zcit. 9, 4S3. 

The ore to be analysed (2-5grm.) is treated with con¬ 
centrated HCI evaporated to dryness on tho water-bath, 
the residue heated with a little J101, diluted with water, 
tillered and washed with cold water. The residue on 
the tiller is dried, fused with sodium potassium car¬ 
bonate, the fused mass moistened with water, treated 
with large excess of ] 1 Cl and evaporated on the water- 
bath. To the residue concentrated IICl is added, heated 
gently for a time, diluted with cold water, filtered ami 
washed with cold water. The two filtrates are united 
nnd contain all tho titanic acid. It is advisable to test 
the silica residue by boiling with carbonate of soda solu¬ 
tion, in which it should dissolve completely. The titanic 
acid solution is treated with sufficient sulphuric acid to 
convert the total chlorides present into sulphates, and 
evaporate down until all the I Id is given oil' and the 
II jSUj begins to fume. The solution is allowed to cool, 
diluted with water until ill the crystallised salts are 
redissolved, sulphurous acid or MallSUj is added, and 
then gently heated to reduce the iron present. The solu¬ 
tion is then neutralised with Xa-jCOa as far as possible, so 
that no permanent precipitate forms, and heated in a 
flask to boiling for two hours. The evaporated water is 
replaced from time to time, and small quantities of the 
bisulphite added. The titanic acid precipitates also 
phosphoric acid and some iron. Kilter and wash with 
water. The precipitate is drieil and fused with sodium 
potassium carbonate and treated with water, whereby 
the phosphoric acid is dissolved. 'The residue, consisting 
of titanic acid and iron, is treated with sulphuric acid, 
and submitted to the process of boiling and reduction by 
NnllSOj, as before, to get rid of the iron. To determine 
titanium in iron logrm. arc dissolved in nitric acid, 
evaporated and strongly heated to destroy carbon com¬ 
pounds and to drive otf I1X0 3 . Tho residue is dissolved 
m concentrated 11(Jl, diluted with water and tillered. 
The residue on tho filter after washing and drying is 
fused with NiijCO a and KNO a , the silica separated by 
evaporating with 11CI, and the process continued as 
above.—J. 11. C. 


Separation of Zinc from the. Group-metals. W. llampc. 

Cliem. Zcit. 9, 543. 

Bv converting zinc, iron, nickel, cobalt, manganese, and 
aluminium, into formates, and passing IKS through the 
solution, ZnS precipitates completely. The precipitate 
is always free from Mn and Al, and also from Ni, 
Co and Ku, if the solution contain sullieient quantity 
of formic acid (at least 15-20cc. acid of I "2 sp. gr. 
to 250-aOOcc. of liquid), and these metals are not 
present in excess. 1’e comes down most readily 
in such cases, and traces of Ni and Co. in order to 
eliminate these metals, the filtered and washed pre¬ 
cipitate is dissolved in HNO a , saturated with Nil,, then 
formic acid added, and the solution reprecipitated with 
IKS. In order that the ZnS may lie easily filtered, the 
precipitation is done in a hot solution. Tfie precipitate 
must be washed with II. a S water, containing formate of 
ammonia ami formic acid. The quantitive tests of the 
method have been confined to the analysis of zinc blends, 
The ore is dissolved in nitric acid, saturated with 11,8, 
tho precipitate dissolved in UNO,,, and reprecipitated. 
The two filtrates are united, saturated with ammonia, 
formic acid added until tho precipitate redissolves, and 
the hot liquid precipitated with IKS. The Zn.S is then 
heated in a current of hydrogen, and weighed as metallic 
zine.-J, Jl. 0. _ 

Nickel Apparatus for Laboratory use. K. Stolbil. Cliem. 

Zeit. 9, 573. 

Nickei. vessels arc an excellent substitute for those made 
of iron or copper. When nickel basins arc heated 
directly by tho lluuseu lamp, the colourless llumo should 
lie used, as a'deposition of soot produces brittleness of 
the metal. Tlicso basins may be used for boiling with 
caustic alkalis or their carbonates. Crucibles of nickel 
may bo employed for fusing minerals or salts with caustic 
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or nitrates of the alkalis. Water-liatlis.Kjmtulas, tongues, 
etc., of nickel are very serviceable. Nickel is attuckcil 
by acids even in dilute solutions, and also by acid 
salts. It withstands to a remarkable degree the action 
of strong ll.jSO,. Cerite may be decomposed with con¬ 
centrated lljSO, in a nickel basin without any injurious 
effect. Minerals may be treated with llnor-spar and 
strong sulphuric acid. To what extent hydrofluoric acid 
ullccts nickel has not yet been determined. J.ead or its 
oxide do not attack the metal. Platinum vessels, in 
which substances are to be decomposed by heating with 
Nil,Cl, may be advantageously replaced by nickel ones. 
Nickel triangles cannot be recommended, as they become 
brittle after a time. Nickel tripods and wire gauze are 
very useful and durable. The apparatus tested by the 
author was manufactured bv Pleitmann, of Isertohn. 

‘ -J.1J. C. 

On a Reaction of the Ahlchi/des. Arthur Calm. Her. 17, 

situs. 

Tilt: author has examined the action of various amido- 
cumpoiinds on ahlchvdes, and describes fully the com- 
>ound formed by the action of equal molecules of 
icuzahlchyde and paramido-dimethylaniline. The sub¬ 
stances are mixed either directly or after dilution with 
alcohol. The product formed is parabcnzylidiue amido- 
dimcthylaniliuc, (CIO- - N - C d II, - N - CU - C i; Hj. 
It forms light yellow scales or needles melting at tl.'P. 
It is but slightly soluble in cold alcohol, but dissolves 
readily iu hot, hence it is easily purified. It is decom¬ 
posed by strong acids with liberation of henzaldehyde. 
The hydrochloride, C|jII|,N’_.: 2I1C1, was prepared by 
passing dry hydrochloric acid gas into an ethereal solu¬ 
tion of the base.—S. V. 

Characteristic Reaction, for Secondary Alcohols. G. 

Chancel. Compt. Rend. 100, 001-005. 

JJv the action of nitric acid on the secondary alcohols, 
diuitro derivatives arc formed. Mcthylbutylc irbiuol 
with an equal volume of nitric acid of sp. gr. 1 '.'15 gives 
uu oil which, when mixed with alcoholic potash, forms a 
crystalline potassium dinitrobutaue. Dinitrobutane 
gives on reduction normal butyric acid. Mcthylhexyl- 
carbinol on similar treatment yields dinitrohexnne, which 
forms by reduction normal caproic acid. To detect a 
secondary ulcuhol the following method is proposed: 
lee. of the alcohol is treated with nitric acid, the solution 
poured into water shaken out with ether, and alcoholic 
potash added. If yellow prisms of the potash salt of the 
uinitrohvdrocarbou form, a secondary alcohol is present. 
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A TBKATIHK ON PltACTICAL ClIKMISTItY ANI> QUALI¬ 
TATIVE I.voitc.AXiu Anai.vsis. Adapted for Use 
in the Labortitories of Colleges and Schools. Jiy 
Fkank Clowks, D.Sc., Loudon. Professor of 
Chemistry at the University College, Nottingham. 
Fourth Edition. London : J. and A. Churchill, 
11, New Rurlington Street. 1885. 

Tilts work, now in its -1th edition, is a small 8vo 
volume hound in black cloth, with frontispiece repre¬ 
senting ono of the Laboratory Denches of the 
University College of Nottingham. This frontispiece 
is used also in illustration of rcmnrks contained in 
a chapter on laboratory fittings (Section VII.). Next 
follows the preface, in which the author states it as 
his aim throughout to give all necessary directions 
so fully and simply as to reduce, to a minimum the 
assistance required from a teacher, lie also claims 
to employ language both simple and intelligible, by 
avoiding the unnecessary use of scientific terms, and 
by explaining and paraphrasing in ordinary words 
any such terms when thoy uro introduced for the 
first time. The table of contents contains references 
both to paragraphs and pages, and the subject matter 


is divided into sections instead of chapters. Inter¬ 
spersed in the text arc lifty-livo wood-cuts, and 
numerous useful tables. The work terminates with 
a copious alphabetical index. The general plan and 
method of the work will be gleaned from the billowing 
abstract of the contents :—Section I. The Prepara¬ 
tion and Use of Apparatus. Section II. Experiments 
Illustrating the Preparation and Properties of certain 
Oases and Liquids. Section ILL Analytical Opera¬ 
tions, Descriptions Illustrated by Experiments. 
Section IV. Analytical Reactions, subdivided into 
Reactions for Metals and Reactions for Acid-Radicals, 
Organic Acid Radicals. Section V. Analysis of 
Simple Substances containing one Metal and one 
Acid-Radical. Section VI. Full Analytical Course 
and Tables. Reactions and Detection of the Rarer 
Elements. Reactions of certain Organic Substances. 
Section VII. Laboratory Fittings, Apparatus, Chemi¬ 
cals and Reagents. A useful List ot Apparatus for 
each Bench-locker is also given on a fly-leaf facing 
the first page of the text. 

Comm Knot a i, OmiANiu Analysis. A Treatise on tho 
Properties, Proximate Analytical Examinations, 
and Modes of Assaying the various Organic Chemi¬ 
cals and Products employed in the Arts, Manufac¬ 
tures, Medicine, etc., with Concise Methods for 
the Detectionaud Determination of tli'eir Impurities, 
Adulterations, and Products of Decomposition. By 
Ai.ritKb II. Ai.lkn, F.I.C., F.C.S., Public Analyst 
for the West Riding of Yorkshire, the Northern 
Division of Derbyshire, and the Boroughs of 
Shellicld, Chesterfield, Doncaster, Wakefield, etc. 
.Second Edition, revised and enlarged. Volume I. 
Introduction, Alcohols, Neutral Alcoholic Deriva¬ 
tives, Sugars, Starch and its Isomers, Vegetable 
Acids, etc. Loudon : .T. and A. Churchill, New 
Burlington Street. 1885. 

Octavo volume, bound in cloth, containing preface, 
table of contents and 47ti pages of subject matter, 
including an introduction covering two pages, and an 
alphabetical index covering ten. The work is illus¬ 
trated with 10 wood engravings, and 1 sheet diagram 
representing the various starch granules, besides 
numerous excellent and useful tables. The following 
abstract of the leading divisions in the table of 
contents will furnish a correct idea of the subjects 
■ treated of iu the text, and to some extent of the mode 
| of treatmentIntroduction ; Preliminary Examina¬ 
tion of Organic Bodies; Specific Cravity; Observations 
of Changes of Physical State; Optical Properties; Ulti¬ 
mate or Elementary Analysis ; Behaviour of Organic 
Bodies with Solvents ; Behaviour of Organic Bodies 
with Reagents ; Examination for Inorganic Matters. 
Alcohols ; Definition of an Alcohol; Methyl Alcohol; 
Ethyl Alcohol; Alcoholic or Fermented Liquors ; 
Amyl Alcohol. Nkutual Alcoholic Dhkivativks : 
Ether; Compound Ethers ; Aldehydes ; Chloral; 
Chloroform. SuriAits: Constitution and Classifica¬ 
tion of Sugars ; Relations of the Sugnrs to Polarised 
Light; Specific Gravity of Succlmrino Solutions; 
Action of Strong Acids on Sugars ; Action of Dilute 
Acids on Sugars; Inversion ; Fermentation of Sugars; 
Action of Alkalis on Sugars; Reactions of the Sugars 
as Reducing Agents ; Recognition of the principal 
kinds of Sugar; Cane Sugar; Sucrose; Malt Sugar; 
Maltoso ; Milk Sugar; Lactose; Glucoses, St auch 
ANI> its iso.MKiis: Tabular List of Isomersof Starch ; 
Cellulose ; Starch ; Dextrin ; Gums ; Proximate 
Analysis of Plants : Composition of Cereals, etc. 
Acid Dkuivativks ok Alcohols and Vkobtaiilk 
Acids ; Reactions of Vegetable Acids with Reagents; 
Acetic Acid; Jlomologues of Acetic Acid; Lactic 
Acid; Oxalic Acid ; Succinic Acid ; Malic Acid ; 
Tartaric Acid; Citric Acid ; Errata ; Index. 








